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PURPOSE OF INVESTIGATION. 


In the spring of 1915 a cooperative study was undertaken in the 
United States Department of Agriculture to ascertain the amounts 
of arsenic, lead, and copper remaining on fruits and vegetables 
treated with poisonous sprays. The spraying was done under the 
direction of the Bureau of Entomology and the Bureau of Plant 
Industry, and the chemical work by the Bureau of Chemistry. The 
plan was to spray various fruit trees and vegetables according to 
_ accepted schedules, and also with excessive amounts of material to 
determine how much of the metals may be present under adverse 
conditions. In case the investigation showed that poisonous metals 
remained on the fruit in amounts which might prove injurious to 
the consumer, the results would constitute a basis for so changing 
or regulating the spraying schedules as to eliminate this danger. 


RESULTS OF PREVIOUS INVESTIGATIONS. 


Arsenical compounds first appeared as insecticides in the United 
States (63)? about 1860, when Paris green was used to check the 


1 Credit is due to John G. Fairchild and Wilbur A. Gersdorff for assistance in ihe analytical work re- 
ported in this paper. 
2 Figures in parentheses refer to Literature Cited, pp. 58 to 66. 
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ravages of the Colorado potato beetle. In 1872 Le Baron (70) sug- 
gested the application of Paris green to fruit trees to combat the 
spring cankerworm, but Lodeman (75) states that only a few of the 
most progressive orchardists adopted arsenical spraying against 
the codling moth until after the establishment of the State agri- 
cultural experiment stations resulting from the passage of the Hatch 
Act in 1887. 

The question soon arose as to the possible danger to the consumer 
from the use of potatoes the vines of which had been treated with 
a poisonous compound, such as Paris green. One of the first in- 
vestigators of this subject, Kedzie, in 1872 (64) and 1875 (65), con- 
cluded ‘‘that there is but very little danger of the potato tuber 
being poisoned so as to endanger the health of the consumer. Ar- 
senic is equally deleterious to the vegetable as well as the animal 
system. If added in dangerous quantity to the plant, the plant 
dies, no potatoes are formed.’ McMurtrie (78) detected no arsenic 
in potatoes which had been subjected to applications of Paris green. 

Lodeman (75) states that London purple was recommended as 
an insecticide in 1877. Cook (26), who sprayed apple trees on 
May 25 and June 20, 1880, at the rate of 1 pound of London purple 
to 100 gallons of water, reported that 100 blossom ends cut from the 
sprayed trees on August 19 showed no trace of arsenic. -He proved 
also (27) that it took but a very small amount of the arsenites to 
kill potato beetles, currant slugs, and cabbage caterpillars, and 
discovered that the poison was retained on plants sheltered from 
rain for 10 to 20 days. He concluded that it was safe to use Paris 
green or London purple on trees the fruit from which would not be 
eaten for four or five weeks after the application. 

Wheeler (132), in 1888, reported that it was safe in California, where 
rainless summers prevail, to spray vines with Paris green. When the 
vines were sprayed with 1 pound of Paris green to 16 gallons of water, 
‘“‘ten times as strong as the solution recommended for general use,”’ 
Rising (114), the State analyst, found only traces of arsenic on the 
grapes and none in the wine made therefrom. 

Objection was offered to the use of arsenicals, on the ground that 
they frequently caused more or less injury to the foliage. Gillette 
(58), however, found that ‘‘lime added to London purple or Paris 
green in water greatly lessens the injury that these poisons would 
otherwise do to foliage.’ Weed (129) recommended applying 
insecticides and fungicides together, and Gillette (58) showed that 
London purple can be used at least eight or ten times as strong 
without injury to foliage if appled in common Bordeaux mixture 
instead of in water. Gillette (59) stated, in 1891, that a mixture of 1 
ounce of Paris green to 100 ounces of flour was the most effectual 
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remedy against the cabbage worm, applying “just enough to make a 
slight show of dust upon the leaves.’’ These discoveries were quickly 
adopted in practice, and ‘arsenicals were generally accepted as the 
best destroyers of external chewing insects. 

The most important insecticides recommended, other than Paris 
green and London purple, were Scheele’s green (113) in 1875, white 
arsenic plus lime (67) in 1891, and lead arsenate (40) in 1893. Until 
recently Paris green and lead arsenate have been the most extensively 
used, but calcium arsenate, now on the market, promises to become 
one of the leading arsenical insecticides. 

The use of Bordeaux mixture originated in France near the city of 
Medoc. Viticulturists noticed that the vines near the highways, 
which had been sprinkled with a paste of milk of lime and copper 
sulphate to prevent thieving, did not suffer from mildew. Prof. 
Millardet, in 1882, attributed the beneficial action to copper, and later 
proposed a mixture of copper sulphate, lime, and water, since known as 
Bordeaux mixture (88) (89). The mixture was immediately accepted 
not only in France but in the United States, where F. Lamson 
Seribner (116) was probably the first to publish a formula for it as a 
result of the work in France. Its use has been extended to the preven- 
tion of so many plant diseases that to-day it is perhaps the most 
important fungicide. 

When copper compounds were recommended as fungicides, the 
question arose as to whether or not spraying with them would leave 
a dangerous amount of copper on the grapes or in the wine. 

Perrett (107) stated, in 1885, that there would be no danger of 
introducing copper into wine made from grapes sprayed with copper 
salts, because the hydrogen sulphid formed during fermentation 
would precipitate the copper as the insoluble sulphid. Quantin (111), 
in 1886, concluded that the reduction of the sulphate of copper by the 
ferments was sufficient to effect the total elimination of the copper 
in wine, but that aeration of the lees which inclosed the precipitated 
sulphid of copper should be avoided. Chuard (23) announced in 1887 
that the copper was present in the must as copper malate, but that it 
was precipitated during fermentation as the sulphid and tartrate. 

In October, 1885, Millardet and Gayon (90) obtained the following 


amounts of copper from vines that had been sprayed with Bordeaux 


mixture in July: 


eres eames a Lome r KOM: i 2 ko ec UNE a Se i ign 19. 1-95. 5 
Samer bramemesn(iie: er Kem.) 0002 eee a 5. 8 
CPRIOS SURRY (RNG FTC STAN SS 005) RI et gee ae oe eo ag ae a 15. 0-18. 6 
WAVES, TOES GSA) el ee ees MAID seal a uo et a gs eM ut a a a ge 11. 1-21. 9 
IRL UYSTES) TONS, Oa IE ET Ea SN I ra A aa a 1. 0- 2.2 
Wines (mg. per liter), from doubtful traces to less than................--- 0. 1 
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The same authors, in 1886, report (56) the following amounts of 
copper at vintage from vines treated with various copper mixtures: 


Grapes (nig. per emo Si20 2 ig eae ere eee Se ene ee 0. 2-12. 6 
Must (mp: per liter) 22" 52.022 Ree es ee ee .0-11. 8 
Wane (me; sper Iiter).- i 2iiezceteele et. gee ee Fraction. 


Examination of wines from different places in the southwest of 
France showed the presence of copper in the following amounts: 


First wines: 


wWihrte (mo--per liter): less"thaa= 7400 tvs Te eee eee 0. 01-1. 0 

Red (me. per liter); less than. _ 2a Tear SRE ee eee 01-2. 8 
Second wines (sweet wines) (mg. per liter)--:....22-.22. 4:2. 2$s2222 2: O1l- .3 
Presa swine (me: per liter). -u2 55540 oye a CL ee ee ee 05-1. 7 
Piquettes: 

Monnab (mic. er liter) ooo oa ee eee ee . 0-0. 75 

Sour Ques per titer), tess thant. 4222. 20: ee ee ee .0O1- 16 


They attributed the absence of copper in wine to the action of the 
fermentation, the tannin and sulphur added to the wines before 
fermentation favoring the purification of the wine. 

Crolas and Raulin (28) determined the amount cf copper in the 
products of vines that had been treated six weeks to two months 
before vintage with different preparations containing copper, and 
found copper in the following amounts: 


aeapes (ce, perdkarn.) * 32t2 28 8h SRS She ee) Rs Bea ey he ea 1. 5= £2: 


Dd 

WMirresiy mee: er bpm: be sn Fo eae ee 2 ee ee soe .9— 12. 8 
ifecsmmes per Kem) oe 2 yo ee oo a ee es ee eee ee 49. 0-130. 0 
Beiieties (ane: per biter)= i 02 Ta aha ec eo ee .O- .14 
Winesi(me: per lbiter). ie. 22295 Eee sae gS a eee .0-  .36 


Other investigators who have determined the amount of copper in 
wine (8) (16) (25) (29) (36) (41) (42) (45) (79) (104) (108) (118) 
(134) agree that the amount found in every instance was too small to 
be harmful. 

C. L. Penny (105) reported, in 1889, 2.4 and 6.2 parts of copper per 
million for grapes that had been sprayed with Bordeaux mixture and 
1 to 1.3 parts of copper per million for unsprayed grapes. These 
amounts were less than those found in some common articles of food. 
In 1890 (106) grapes so heavily sprayed that “ either the appearance or 
the taste of the fruit would have condemned it on the market”’ were 
shown by Penny to contain about 47 parts of copper per million, 
“less than has been found in some articles of food admitted to be 
healthful, as beef liver.”’ 

In order to determine “‘whether there is any danger to be appre- 
hended from eating grapes which have been sprayed with the Bor- 
deaux mixture and other copper solutions,” Galloway and Fairchild 
(47) gathered grapes from a plat which had been sprayed eight times 
with Bordeaux mixture. ‘“‘The last spraying was made on these 


POISONOUS METALS ON SPRAYED FRUITS AND VEGETABLES. 5 


vines July 30, and between that date and August 28, the date of 
harvest, only a few slight rains had fallen. The fruit showed the 
mixture plainly, more pronouncedly in fact than any treated grapes 
seen in the market. One kilogram of the clusters (24 pounds), includ- 
ing the stems, which appeared to have the greater part of the copper, 
Fate *e) yielded 0.005 gram (0.077 grain) of metallic copper,” on 
analysis, about 0.035 grain of copper per pound of grapes. 

In September, 1891, the Board of Health of New York City seized 
a quantity of grapes some of which had been heavily oversprayed 
with Bordeaux mixture (46). The following results of analysis of 
the most heavily sprayed bunches of grapes obtainable from the 
_ vineyards from which the grapes seized had come were reported (128) : 

(1) The amount of copper, estimated as metallic copper, found on the berries was 
very constant in the different samples, averaging 1/120 grain for each pound of fruit - 
(berries and stems). 

(2) The amount of copper, estimated as metallic copper, found on the stems varied 


from 1/90 to 1/14 grain for anh pound of fruit (berries and stems), and averaged 1/30 
grain. 

(3) If the copper were on the berries in the form of sulphate of copper, ean pound 
of berries would contain about 1/30 grain of copper sulphate. 

(4) Asa matter of fact, copper, when found upon sprayed grapes in New York State, 
exists, not in the form of a sulphate, but in the form of a carbonate or hydroxid, both 
of which are not readily soluble and would, therefore, be even less dangerous than if 
present in the form of sulphate of copper. Most of the copper found was on the stems, 
and the rest of the copper was on the outside of the skin of the berries, which most people 
do not eat. 

(5) The results obtained from estimating by chemical analysis the amount of copper 
on grapes, which were selected as being the worst sprayed that could be found, there- 
fore, seem to justify the assertion that it is simply an absolute impossibility for a person 
to get enough copper from eating grapes to exert upon the health any injurious eifect 
whatever... 

According to Popenoe and Mason (109), ‘‘as much of the fruit 
(grapes) at the time of ripening showed a greenish-blue discoloration 
from the deposit of lime and copper, which had been applied twice 
since a rain had fallen, some persons feared that it might be poison- 
ous.’’ Analysis of those grapes showing the heaviest deposit gave for 
combined stems and berries 0.00188 per cent copper, or 0.52 grain of 
copper sulphate per pound of grapes. ‘‘A short time after this sample 
was taken a heavy shower washed off so much of the deposit that 
little of the remaining fruit was injured in appearance.” Wheeler 
(131) found only shght traces of copper on grapes that had been 
sprayed with Bordeaux mixture. Alwood (6) reported no copper, or 
only traces, on grapes that had been sprayed with copper mixtures, 
and concluded ‘‘that these fungicides are perfectly harmless to con- 
sumers of the treated fruit.’ Maynard (84) reported that only 
0.002 per cent of copper oxid was found on grapes which had been so 
heavily sprayed with Bordeaux as to be badly disfigured and that no 
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trace of copper could be found on grapes which had been properly 
sprayed with copper mixtures. Frem this it would seem “that even 
under the most careless use of the copper solutions, no injurious 
effects need be feared, and that when properly applied there will not 
be a trace of copper left upon the fruit at harvesting.”’ 

In 1892 the United States Deparment of Agriculture (9) published 
the following: 


We take the ground that fruit sprayed with the copper compounds in accordance 
with the directions of the department is harmless. * * * For five years the 
copper compounds have been used by hundreds and thousands of fruit growers in 
every part of the United States, yet in all that time not a single authenticated case of 
poisoning, so far as we are aware, has been brought to light. * * * Accepting, 
then, 0.5 gram as the maximum amount of copper in any of the forms discussed that 
may with safety be daily absorbed, * * * that grapessprayed intelligently rarely 
contain more than 5 milligrams (0.005 gram) of copper per kilogram, the average be- 
ing from 24 to 3 milligrams per kilogram, * * * anadult may eat from 300 to 500 
pounds of sprayed grapes per day without fear of ill effects from the copper. This 
shows how ridiculously absurd are the .statements that fruits properly sprayed with 
the Bordeaux mixture or any other copper compound are poisonous. * * * 

According to numerous analyses, wheat may contain from 4 to 10 milligrams of cop- 
per per kilogram. * * * We do not see how any foreign country can logically 
object to American fruits on the ground that they coatain copper without also ob- 
jecting to wheat. 

Wheat, however, does not contain anything like as much copper as some other foods 
and drinks. Beef liver and sheep liver, according to reliable and repeated analyses, 
contain, respectively, from 56 to 58 and 35 to 41 milligrams of metallic copper per kilo- 
gram of iresh substance, while in chocolate the enormous amount of 125 milligrams to 
the kilogram has been found. In conclusion, it is o-!v necessary to call attention to 
one other matter to show how unjust and discriminating it would be to condemn 
American fruits on the ground that they contain copper in unwholesome quantities. 
Analyses of vegetables that have been regreened by the copper process show that they 
may contain from two to sixty times as much of the metal as sprayed grapes. 


In this connection the presence of copper reported in various 
foodstuffs in the following amounts is of interest: 


From 4 to 10 milligrams per kilogram in wheat (43); 56 to 58 milligrams per kilo- 
gram in beef liver (105); about 40 milligrams per kilogram in sheep liver (35) (100); 
from 5.6 to 20.8 (44) and from 5 to 125 (31) milligrams per kilogram in chocolate; from 
11.2 to 29.2 (44) and from 9 to 40 (31) milligrams per kilogram in cocoa; from 35 to 250 
milligrams per kilogram in cocoa shells (31). Instances are cited (77) where as much 
as 270 milligrams of copper per kilo was found in French peas that had been sub- 
jected to the regreening process. Tschirch stated (127) that copper is widely distrib- 
uted in plant and animal bodies, always, however, in small amounts; that it enters 
the animal bodies through food and dust; but that the presence of copper in the bodies 
of man and other higher animals is not to be considered as ‘‘normal.”’ He stated 
further that plants absorb only small amounts of copper from the ground; that no 
danger to health need be expected from the consumption of wine from sprayed grapes 
or of potatoes from sprayed fields, and that even the must of coppered grapes may be 
eaten and the skins (containing 0.006 gram of copper per kilo) used as fodder; that 
spraying with copper against fungous diseases might be continued without fear of 
harm; that only very small quantities of the copper compounds entering the mouth 
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are taken up by the blood, and poisoning can occur only if the necessary quantity 
enters the circulation; and that to forbid copper in foods and drinks is to forbid those 
plants which take it up from the ground, and also to designate the use of bread and 
chocolate as dangerous to the health. 


Lehmann reported the following amounts of copper per kilogram 
in various plant and animal substances: In wheat, 7.5 milligrams; 
in cherries, 1.5 milligrams; in pears, 0.5 milligram; and in beef liver, 
from 6.4 to 59 milligrams (71) (73). He stated (72) that the species 
of the plant had far less influence than the quantity of the copper in 
the soil on the amount taken up by the plant. 

In 1891 objections to the use of American apples because of the 
presence on them of arsenic were made in certain British journals. 
However, Maynard (85), Munson (97), and Fletcher (38) proved 
that the objection had no basis in fact, and later (10) (103) (126) it 
became apparent that such objections to sprayed fruit in England 
were neither very general nor very deep-seated. 

Table 1 shows the amount of arsenic and copper found by R. C. 
Kedzie (66) on fruit sprayed with Bordeaux mixture and London 
purple in 1892 and 1893. 3 


TasBiLeE 1.—Arsenic and copper on fruit sprayed in 1892 and 1893 with Bordeaux mixture 
and London purple (Kedzie). 


| 
Fruit. Date sprayed. | ee | Spray used. | As203. | CuS0.4.5H20. 
| 1892. 1892. Grains per pound. 
Strawberries.......| June 18, 23....| June 24 | 64-32 Bordeaux, 1 pound Lon-| 0.0440 | 4.870 
| don purple, 200 gallons water. | 
EVO: eh se ss ok eae danse | ped odes | 2-13-32 Bordeaux, 1 pound|  .0298 | 1.821 
| London purple, 200 gallons | | 
| water. 
Red cherries....... June 18,30....| July 6) 64-382 Bordeaux, 1 pound Lon-| ~ .0882 | . 390 
don purple, 200 gallons water. | 
1D) S eae Ree haere jea 528 (Wists Aaa Weert phe ee | 2-13-32 Bordeaux, 1 pound | . 0250 . 252 
| London purple, 200 gallons 
water. 
White cherries... .- June 30.....-..| July 1 | 64-32 Bordeaux, 1 pound Lon- | P1210» fekisa estos ate 
| _ don purple, 200 gallons water. 
Red currants. ..-.- aay A unesl Joly: 8) | uondon purples as. -22G5- sees SO503) | Reset eae as sera 
7, 18: 30: | | 
Raspberries........| June 6, 28, | July 20 2-13-32 Bordeaux, 1 pound | . 0098 . 028 
July 8. | London purple, 200 gallons 
water. 
‘Gooseberries_...... June 18, 29,/ Aug. 2 6-432 Bordeaux, 1 pound Lon- . 0233 . 601 
July 8, 22. don purple, 200 gallons water. l 
DYN e Gere seem 2 ee do2eres aie OS eee oe LOE aaa ees Ogee Lys ot aie ae . 0372 . 362 
PEAES: «oy. - See Sec June 15, July | Sept. 6/|-..... CoG ees ER ee a FS et a RE . 0088 | . 0738 
7, 21, Aug. 7. | 
1893. 
Donne eases Wiha ey, diimave. 5s ee No London purple, 2-2-32 Bor- |.......-.- . 100 
; 12, July 10. deaux. 
Russian cherries...} May 14, June |....._.... Hirst, 3 dates, 2-2-32 Bordeawxs |" -2-252--- ela 
18, July last date, ‘‘eauceleste.’’ 
oO. 
PANMURTIS eye Soe Rode [Ree E UK a ASR ee ee ok ea OCP REE IA EES RO ach nL EOS oe 1a 2 | 200 


. 


The skins from 1 pound of the sprayed pears gave 0.106 grain and 
the flesh gave 0.071 grain of copper sulphate, ‘“‘showing that while 
most of the copper salt adheres to the surface, a portion finds its 
way into the body of the fruits.” 
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In 1893 Davis (30) reported the determinations of arsenic on 
eelery that had been sprayed with Paris green at the rate of 1 pound 
to 175 gallons of water. The results, obtained on the celery washed 
without separating the stalks and prepared as for market, were as 
follows: Sprayed once, 0.0244 grain of arsenious oxid per pound of 
celery; sprayed twice, 0.0368 grain of arsenious oxid per pound of 
celery. 

In 1893 Beach reported (12) the presence of from 0.00042 to 0.001 
per cent of copper in celery that had been sprayed with Bordeaux 
or ammoniacal copper carbonate solution, and 0.00081 per cent in 
unsprayed celery, concluding that “these investigations show that 
when this sprayed celery was stripped and ready for market the 
sprayed plants were no more poisonous than the unsprayed.” 

In 1894 Kinney (68) stated that the skins and stems of pears 
which had been sprayed five times with Bordeaux mixture (6 pounds 
of copper sulphate, 4 pounds of lime, and 22 gallons of water), and 
upon which the spray was still visible at harvest contained only 
0.016 grain of copper oxid per pear, for which reason no serious 
objection to this treatment could be raised from a hygienic stand- 
point. 

In 1894 Garman reported (49) that the skins and ends of six apples 
from a tree that had been sprayed once with London purple and five 
times with Paris green at the rate of 1 pound to 160 gallons of water 
showed on analysis no arsenic and only an unweighable amount of 
copper. The flesh and cores of these apples gave no reaction for 
arsenic or copper. He reported also (50) that cured tobacco which 
had been sprayed with arsenites. at the rate of 1 pound to 160 gallons 
of water, gave on analysis 0.077 grain of arsenious oxid and 0.042 
erain of copper oxid per pound with one spraying with Paris green; 
0.133, 0.259, and 0.329 grain of arsenious oxid and 0.126, 0.210, and 
0.322 grain of copper oxid per pound with two sprayings with Paris 
green; and 0.245 grain of arsenious oxid per pound with two spray- 
ings with London purple. Later (1904) this author stated (51) that 
arsenites such as Paris green can be used on cabbage without leaving 
a trace sufficient for recognition by the chemist. In 1901, cabbages 
which had been sprayed with Paris green or lead arsenate showed on 
analysis ‘“‘traces of poison present.” In 1902, and again in 1903, 
sprayed cabbages were analyzed, but the chemist “‘was unable to find 
a trace of poison present.” 

In 1897 Teyxeira (123) found from 20 to 50 milligrams of copper 
in 1 kilogram of juice from tomatoes that had been sprayed with 
copper sulphate, and none after treatment with Bordeaux, unless 
the skin was cracked. He stated that the copper sulphate penetrates 
the skin into the flesh, but that the copper-lime mixture does not. 
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In 1898 Hoffmann reported (62) the presence of from 0.0046 to 
0.0128 gram of copper per liter in wines, but failed to give the history 
of the samples. Later he reported 0.00096 and 0.0058 gram of copper 
per liter in wine, 0.0028 and 0.0056 gram of copper per liter in must, 
0.0027 and 0.0045 gram of copper per liter in grape-skin wine, and 
0.053 gram of copper per 100 grams in the grape skins. 

Selby found (117) 0.0004 gram of copper per 100 grams of grapes 
to be the maximum amount on the samples he examined. To show 
that sprayed grapes can be safely used for making wine he cites 
Kriiger (69), “that in the different musts different amounts of copper, 
at the beginning of fermentation, or just before the beginning, enter 
into an insoluble and consequently an inert (copper) compound, in 
consequence of the presence of greater or less amounts of organic 
acids. From this condition it is likely that the copper of the must, 
arising from the spraying of the grapes, is without any importance 
for the wine.” 

Gibbs and James (57) reported that 292 of 352 samples of wine 
examined contained no arsenic, 58 contained from a trace to 1 part 
in 8,000,000, 1 contained 1 part in 5,000,000, and another 1 part in 
2,500,000. They stated also that of 200 samples of wine examined 
by C. S. Ash the three highest in arsenic contained 1 part in 6,000,000, 
1 part in 8,000,000, and 1 part in 14,000,000. ‘‘The most probable 
sources of the major part of that found are arsenical sprays when used 
upon the vines, sulphur burned for the purpose of sulphuring the 
wines and receptacles, and perhaps to some extent the lead shot used 
in cleaning. the bottles.” A sample of sulphur from a California 
winery was found to contain arsenic in the proportion of 1 part in 
5,000. It is not stated whether these wines were the product of 
sprayed vines. 

In 1906 Roger Marés (82) reported that he found no trace of 
arsenic in wine from a vine treated a month before grape gathering 
with a copper-arsenical mixture, and he accordingly continued to 
recommend this combined mixture as a spray for the vines in Algiers. 
The same year Von der Heide (61) reported the results shown in 
Table 2 on products of vines that had been sprayed with lead arse- 
nate. 


TABLE 2.—Meials on products of vines sprayed with lead arsenate (Von der Heide). 


Arsenic.| Lead. | Copper. 


Grapes (bunches) (milligrams per 100 grams)... -_..................--.---- 0. 
Grapes (individual) (milligrams per 100 grams) ..-..............------.--- 
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The German Imperial Health Commission was opposed to the use 
of lead arsenate in the spraying of grapes because arsenic and lead 
were found in the wine. 

In 1907 Szameitat (121) (122) reported the following results of 
analyses of musts, wines, and grapes from vines sprayed with arsenic 


compounds: From a trace to 0.9 milhgram of arsenic in 300 grams of — 


grapes; none to 0.14 milligram of arsenic in 300 cubic centimeters of 
must; none or only a trace in 300 cubic centimeters of wine. Of 38 
samples of German wine examined, 24 showed small amounts of arse- 
nic, the largest amount being 0.05 milligram in 100 cubic centimeters 
of wine. The source of arsenic was not identified. 

The use of arsenic compounds for the destruction of insects that 
devastated vines having become more or less general in central 
France, in spite of the fact that the French ordinance of 1846 pro- 
hibited the use of arsenic for the destruction of insects, the question 
arose as to the danger of such use. 

In 1907 Bertin-Sans and Ros (14), who were among the first in 
_ France to publish an answer to this question, found less than 0.001 
milhgram of arsenic in 145 grams of unripe grapes gathered one 
month after spraying with sodium arsenate, and 0.002, 0.001, 0.030, 
and 0.040 milligram of arsenic per liter in wine from arsenical 
treated vines. These investigators stated that as sheep and cows 
were not admitted to the sprayed vines and were not fed the sprayed 
foliage until after harvest there was no danger to these animals, but 
that rabbits and snails might be poisoned by eating sprayed foliage, 
and, since snails can tolerate a fairly large amount of arsenic, persons 
should refrain from eating them during the spraying season. As lead 
is a cumulative poison, it was considered more prudent to use arsen- 
icals other than lead arsenate, although no data existed to show that 
there was danger in the use of lead arsenate as an insecticide. Bertin- 
Sans and Ros believed that the chief danger in the use of arsenicals 
arose from mistakes due to carelessness and that if suitable regula- 
tions were enforced no danger was to be feared. Since the ordinance 
of 1846 was a dead letter, it seemed to them much better to have the 
arsenicals handled under definite regulations. In 1908 (15) they 
stated that as they had found only traces of arsenic in wine from 
vines sprayed with arsenicals, there was no ground for the fear that 
the arsenic would pass into the wine if the vines had been sprayed 
before the grapes were in bloom. 

In 1909 Truelle (125) (126) concluded that the advantages of 
arsenical spraying were so great that its use under regulation should 
be authorized in France. 

Cazeneuve (21), thinking that the use of arsenical insecticides was 
a serious menace to the public health, asked (1908) for the strict en- 
forcement of the ordinance of 1846. Riche (112) and Gautier (52), 
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on the other hand, believed that the use of arsenicals, with the ex- 
ception of lead arsenate, should be permitted in agriculture, but only 
under proper regulation. 

In 1909, a committee appointed by the Academy of Medicine (1) 
(21) (112) to study this question recommended (96) the strict en- 
forcement of the ordinance, thus causing a very lively discussion. 
Weiss (130), believing that the committee did not have sufficient 
evidence to substantiate its recommendation, proposed a medical 
investigation, this proposal being adopted (2) and sent to the min- 
ister of the interior as the advice of the academy. A year later the 
academy asked (32) that a new investigation, essentially medical, 
be carried on for two years, and, to avoid accidents, recommended 
strict regulations in the use of arsenicals and the complete exclusion 
of lead arsenate. The direction of the investigation was to be in- 
trusted to the councils of hygiene and the sanitary commissions of 
each department, after consultation with the professors of agricul- 
ture (83). In 1911, dissatisfied with the lack of enforcement of its 
suggestions, the academy decided (34) to recall to the public powers 
the conditions they had recommended as to the use of arsenicals in 
agriculture. Malvy, undersecretary of state, stated (S80) that since 
the investigation conducted by the minister of the interior had dis- 
closed no accident, either among the workers who handled the ar- 
senicals or among the consumers, to prohibit the use of lead arsenate 
would be to impose useless annoyances on merchants and viticul- 
turists. In 1913 the minister of the interior submitted to the Acade- - 
my of Medicine a draft of a decree carrymg modifications of the ordi- 
nance of 1846, permitting the use of insoluble arsenicals in agri- 
culture (3). | 

After much discussion (5) (22) (53) (54) (76), articles 9 and 10 of 
the draft, authorizing the use of arsenicals in agriculture under speci- 
fied regulations, were adopted by the academy (4) (5), with the recom- 
mendation that the order of the minister of agriculture dealing with 
the precautions to be taken in their use should apply to all arsenicals 
and not merely to lead arsenate, and article 11, which prohibited the 
sale and use of soluble arsenic salts, was amended to permit their 
sale when “‘denatured”’ (5). The academy also voted (5) that the 
public powers be requested to take every means to inform the public 
of these regulations and to impose penalties for their infraction, and 
that the Government be requested to encourage researches to find 
substitutes for arsenicals. The French decree authorizing the use of 
insoluble arsenicals in agriculture, under regulation (81), and the 
minister of agriculture’s instructions for the sale and use of these 
arsenical compounds were published in 1916 (86). The sale and 
use of soluble arsenicals as insecticides were prohibited. 

Breteau (17) analyzed 15 samples of wine from vines sprayed with 
arsenicals, finding from none to 0.04 milligram of arsenic per liter in 


12 BULLETIN 1027, U. S. DEPARTMENT OF AGRICULTURE. ° 


12 of the samples and 0.1, 0.1, and 0.2 milligram of arsenic per liter 
in the other three. He attributed the higher content of arsenic in 
the last three samples to the fact that the wines had been sulphured. 
If, as held by Gautier and Clausmann (55), a normal wine contains 
about 0.01 milligram of arsenic, he felt that the arsenical treatment 
of vines will introduce into the wine less than 0.03 milligram of 
arsenic per liter. Mestrezat (87) considered that the only danger 
from the use in viticulture of arsenical insecticides occurs when 
they are placed near other substances which resemble them so closely 
as to be easily mistaken for them. In 1906 Forbes (39) reported 
36.6 and 32.9 parts of arsenious oxid per million in peelings of apples 
sprayed the preceding day with lead arsenate and 40.1 parts of 
arsenious oxid per million in peelings of apples gathered two months 
aiter being sprayed heavily with lead arsenate. He considered that 
lead arsenate could be substituted for the more common insecticide 
sprays if discretion were exercised in its use. In 1910 Giimther (60) 
reported the results given in Table 3 on fruits that had been sprayed 
once with a mixture containing 300 grams of sodium arsenite and 
425 grams of lead acetate per 100 liters. 


TaBLeE 3.—Residue on fruits sprayed once with mixture containing 300 grams of sodium 
arsenite and 425 grams of lead acetate per 100 liters (Giinther). 
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He reported the results given in Table 4 on fruits dusted once 
with a mixture consisting of 2 parts of freshly slaked lime, 4 parts 
of sulphur, and 1 part of Paris green. 


TABLE 4.—Residue on fruits dusted once with a mixture consisting of 2 parts of freshly 
slaked lime, 4 parts of sulphur, and 1 part of Paris green (Giinther). 
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In 1910 Bedini (13) reported from 0.2 to 0.4 milligram of arsenious 
oxid per kilogram in the skins of pears that had been sprayed with 
arsenate of iron, and only a trace of arsenic in the pulp. The same 
year Porchet (110) reported that pears sprayed with lead arsenate 
contained as much as 0.3 milligram of arsenious oxid per kilogram 
in both the pulp and the skin; that the skins of unsprayed pears 
contained 0.035 milligram of arsenious oxid per kilogram of fruit; 
that sprayed grapes contained traces of arsenic, apparently the same 
in the interior as on the exterior of the fruit, the highest amount 
obtained being 0.2 milligram per kilogram of grapes; and that the 
traces of arsenic passed from the grapes into the must, but that the 
arsenic was precipitated as sulphid during the fermentation. Chuard 
(24) also found that the arsenic in the must was precipitated as 
sulphid during the fermentation. 

Fetel (37), in 1910, reported that 10 samples of grapes bought on 
the market in Algeria on August 8 and 25, September 1 and 19, and 
October 3 contained an average of 0.038 milligram of arsenic per 
kilogram, while unsprayed grapes, collected on August 8 and 
September 1 and 8, contained no arsenic. Grapes sprayed twice 
before blossoming, with a Bordeaux-sodium-arsenate mixture, and 
gathered on August 10 and 25 and September 5 and 22, contained, 
respectively, 0.185, 0.083, 0.074, and 0.074 milligram of arsenic per 
kilogram. Grapes sprayed twice before flowering with arsenious 
acid and on July 24 with Bordeaux-arsenious-acid mixtures, and 
gathered on July 24 before and after this last spraying, on August 22, 
and on September 15, contained, respectively, 0.056, 0.467, 0.149, 
and 0.112 milligram of arsenic per kilogram. 

In 1909 and 1910 Brioux and Griffon (18) found 0.001, 0.001, and 
0.004 milligram of arsenic per kilogram in three lots of pears that 
had been sprayed with a Bordeaux-lead-arsenate mixture. They 
also reported that, although apples which had been sprayed with 
lead arsenate on June 8 and June 22, 1910, contained when ex- 
amined in July 1.3 milligrams of arsenic and 14.2 milligrams of lead 
per kilogram, yet in September, at harvest time, the apples and the 
cider contained no lead and only traces of arsenic. 

Moreau and Vinet (92), in 1910, reported that grapes sprayed 
with lead arsenate on May 27 and June 6 contained, respectively, on 
June 22 and September 14, about 2 and 0.28 milligrams of lead arse- 
nate per bunch, and that 165 grams of moist lees contained 1.38 milli- 
grams of lead arsenate, but that the wines contained no lead or arsenic. 
They found (93) that only 1 per cent of the lead arsenate which they 
had applied on May 31 was retained by the grapes, 0.58 milligram per 
bunch, and that with the development of the grapes a second spraying 
was necessary on June 14 to control the first generation of the cochylis 
larva. They also found that a spraying on August 6 to control the 
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second generation of this insect adhered mostly to the stems. They 
concluded from other experiments (94) that, since grapes sprayed 
twice with lead arsenate before flowering, on May 31 and June 14, 
showed no lead or arsenic at harvest time, October 15, there would be 
no danger in consuming grapes sprayed so early, but that, since 
grapes sprayed after the flowering period, on August 6, showed 0.40 
milligram of lead arsenate per 100 grams of grapes at harvest time, 
October 27, there might be danger in consuming grapes sprayed so 
late in the season. They reported further (95) that wines from vines 
treated before the flowering period with lead arsenate could be con- 
sumed without danger, since only faint traces of lead and arsenic 
were found in wines from such vines and that the lead and arsenic 
were eliminated during the process oi the making of the wine, being 
found principally in the mare and in small amounts in the lees. 

In 1911 Ampola and Tommasi (7) stated that foodstuffs derived 
from plants treated with arsenical compounds always contain arsenic, 
usually in traces, but sometimes as much as 2 milligrams or even more 
per kilogram in fruits and 1.5 milligrams per liter in wine, amounts 
greater than that allowed by the Royal Commission on Arsenical 
Poisoning in England (11) (115). 

In 1912 Muttelet and Touplain (99) reported td the grapes, 
marcs, wines, piquettes, and lees which came from vines treated 
with lead arsenate contained about the same amount of arsenic as 
was found in the products from vines not treated, that the wines 
and piquettes contained no lead, but that the lees in certain cases 
contained an appreciable quantity of lead, in which cases there was 


danger in the consumption of wine or piquette before the deposition . 


ot the lees, and that grapes sometimes retained on their surface a 
quantity of lead which rendered dangerous their consumption in a 
natural state. The same year Carles and Barthe (20) reported that 
the wines from vines sprayed before the formation of the fruit with 
excess of lead arsenate contained only neghgible traces of arsenic and 
lead and that those from vines pals treated with lead arsenate 
contained neither arsenic nor lead, but that the lees contained 0.0028 
and 0.0004 gram of arsenic per liter and traces of lead. According to 
Mathieu (83), unsprayed grapes and wines made from them contain 
only traces of arsenic, grapes from vines sprayed with arsenicals 
before flowering contain not more than 0.05 milligram of arsenic per 
kilogram, even in a dry year, red wine made from grapes treated 
with arsenicals in a year of abundant rain contains only a little more 
arsenic than wine made from unsprayed grapes, the amount being 
less than 0.06 milligram per liter, and part of the arsenic in the grapes 
remains in the marc in making red wines, which wines, however, 
should not contain more than 0.05 milligram per hter. In 1914 
Garino (48) stated that the amounts of arsenic met in analyses of 
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wines from grapes subjected to cupro-arsenical treatment are very 
small, being less than the minimum therapeutic dose of 5 milligrams, 
and therefore need cause no alarm. 

In 1913 Spallino (120) found in three samples of snuff 0.16, 0.40, 
and 0.34 milligram of arsenic per 100 grams of dried snuff, and in 
four samples of smoking tobacco 0.08, 1.02, 0.30, and 0.64 milligrams 
of arsenic per 100 grams of dry tobacco. 

Sonntag (119), in 1914, concluded from the results he obtained on 
ripe fruits and leaves treated in 1907 and 1908 with arsenical mix- 
tures that the arsenical sprays or dusts applied to fruit trees and 
bushes adhere to the fruits and are retained by them for a long 
time, in many cases even until the ripening of the fruit. 

O’Gara (101) stated that the skin of apples sprayed with lead 
arsenate may occasionally absorb some arsenic. In such cases the 
skin is likely to develop red or black spots. Analysis of such spotted 
apple skins showed the presence of fractions of a milligram of arsenic. 
Woods (133) reported that apples sprayed with lead arsenate during 
the first week in August, 1913, carried upon their surface, about 
two months after spraying, from one-eighth to one-third milligram 
of lead arsenate per apple. He concludes that ‘“‘midsummer spray- 
ing with lead arsenate is an effective way of combating the brown- 
tail moth,” and “‘the amount of arsenic or of lead that will remain at 
harvest upon the apples that are sprayed in midsummer with arsenate 
of lead is so slight as to have no practical bearing.”’ 

In 1916 eotimenico and Obiedoff (124) reported that orapes 
treated with wet arsenical mixtures under conditions most favorable 
for the continuance of the arsenical salts, both on the grapes and in 
the must, yielded unobjectionable wines. No arsenic was found in 
white wine and only 0.0002 gram of arsenious oxid per liter in red wine. 
The lees might be used for extracting the tartar, washing being 
enough to remove the arsenates. Muttelet (98) stated that the 
wine and piquette from vines treated with copper sulphate and lead 
arsenate, even after the formation of the grapes, contained no lead or 
copper, and no more than traces of arsenic. The pomace wine con- 
tained no lead, traces of copper, and 5 milligrams of arsenic per 
hectoliter. The lees contained 500 milligrams of lead, 10 milligrams 
of arsenic, and traces of copper per liter. The air-dried marc con- 
tained 200 milligrams of lead, 0.1 milligram of arsenic, and traces 
of copper per kilogram. 

Liberi, Cusmano, Marsiglia, and Zay (74) found copper in the 
fruit of tomatoes in amounts varying from 0.14 to 2.10 milligrams 
per kilogram of juice and pulp, and from 3.8 to 19.5 milligrams per 
kilogram of dry matter. The soils upon which the tomatoes were 
grown contained copper up to 110 milligrams per kilogram. ‘These 
investigators stated that the spraying with copper mixtures had no 
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effect upon the copper content of the tomatoes. It appeared that 
the copper.found in the tomatoes came from the soil, whence the 
plants assimilated it in different proportions, according to the nature 
of the soil or under the influence of other factors. 

In 1917 Carles (19) stated that copper occurs in small amounts in 
agricultural products and in larger amounts in calf liver and beef 
liver. O’Kane, Hadley, and Osgood (102) reported the following 
amounts of arsenic (calculated as As,O,) on fruits and vegetables 
that had been sprayed with dry lead arsenate equivalent to 3 pounds 
of lead arsenate paste to 50 gallons of water: Apples picked at 
intervals ranging from 3 to 91 days after spraying, 0.08 to 0.77 
milligram per apple when picked carefully, 0.02 to 0.50 milligram 
when picked in the ordinary way, 0.10 to 0.21 milligram when picked 
with cotton gloves, and 0.08 to 0.18 milligram when picked with 
cotton gloves and wiped; strawberries picked 2 and 6 days after 
spraying, from 8.6 to 34.2 milligrams per quart; currants picked 3, 
6, and 8 days after spraying, from 6.8 to 10.2 milligrams per quart; 
blackberries picked on the day they were sprayed, from 3.8 to 11.2 
milligrams per quart; cabbage gathered 2 and 8 days after spraying, 
from 43.5 to 51.4 milligrams per head; and lettuce gathered 1 and 6 
days after spraying, from 1.6 to 10.6 milligrams per head. The 
maximum amount of lead arsenate spray that would adhere to an 
apple, when sprayed directly, was found to be an amount equivalent 
to 4 milligrams of arsenious oxid. Such fruit gave evidence of spray 
material on its surface. 


EXPERIMENTAL WORK. 


The investigation conducted by the United States Department of 
Agriculture included experiments on peaches, cherries, plums, 
apples, pears, grapes, cranberries, tomatoes, celery, and cucumbers. 
The spraying schedules are shown in Tables 5 to 14. 


METHODS OF ANALYSIS. 
The following methods of analysis were employed: 


Of the whole fruit and pulp, dry 200 to 300 grams of sample on the steam lath in 
glass dishes, and report loss as “‘loss on drying.’’ (For the determinations on the 
skins, use parings from 4 apples; for the calyx and stem end determinations, use 12 
apples and corresponding amounts in the case of other fruits.) Transfer the dried 
residues to casseroles and add 100 to 200 cc. nitric acid. Heat the mixture, if neces- 
sary, to start action, and when violent action is over cautiously add 20 cc. sulphuric 
acid. Heat on hot plate, removing at intervals to add small amounts (3 to 5 cc.) of 
nitric acid (do not allow the solution to become 1 lack), and when the oxidation is 
complete evaporate until sulphuric acid fumes are given off. Cool], dilute with water, 
and again evaporate to sulphuric acid fumes. Cool, dilute with al out 100 cc. of 50 
per cent alcohol, and let stand over night. Filter and wash with 80 per cent alcohol. 
Save sulphate precipitate for lead determination. The copper and arsenic are deter- 
mined in the filtrate. Evaporate the filtrate to small volume on steam } ath to remove 
alcohol. Make to volume. 
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Arsenic.—Determine arsenic in an aliquot by the Gutzeit method (Bur. Chem. Circ. 
102), modified as follows: The aliquot should contain less than 0.08 mg. arsenic. Dilute 
to 50 cc. Add strong sulphuric acid so asto have 10 ce. present Add 1 gram sodium 
chlorid to the aliquot in a small Erlenmeyer flask, heat on steam bath to about 90° C., 
then add 1 cc. of a stannous chlorid solution containing 0.5 gram dissolved in hydro- 
chloric acid, and leave on steam bath for about 5 minutes (temperature near 90° C.). 
Remove from steam bath, transfer to the 4-ounce generating bottle, dilute to 100 cc., 
and cool to room temperature. This generating bottle is connected by a rubber 
stopper with an upright tube 8 cm. long, 1 cm. diameter, containing lead acetate 
paper. This tube is connected by a rubber stopper with a similar tube containing 
cotton moistened with 5 per cent lead acetate solution. Connected by a rubber 
stopper with thistube isa capillary tube 3mm. in diameter, 12 cm. in length, carrying 
the strip of mercuric bromid paper. Prepare these strips as follows: Cut heavy, close- 
textured drafting paper into strips 2 mm. by 12 cm.; then soak them for an hour in 5 
per cent alcoholic mercuric bromid solution, take out, rapidly squeeze off excess of 
solution, separate on glass rods, and allow to dry. Place three pieces of stick zine 
(about 10 grams) in the generating bottle and join it immediately to the apparatus tubes. 
Allow the determination to run for 14 hours, keeping the temperature down to 
room temperature by placing the bottle in cool water. From standards plot a 
curve showing milligrams of arsenic to millimetersin length. As high as 0.08 milli- 
gram of arsenic can be read ona paper. Determine the larger quantities of arsenic by 
passing the arsine into a mercuric chlorid solution and either weigh the mercurous 
chlorid or titrate the arsenious oxid. (Bur. Chem. Circ. 102, p. 5.) 

Copper.—Introduce an aliquot into a 100 cc. Erlenmeyer flask. Neutralize the 
acid with ammonia, add 2 to.3 cc. hydrochloric acid for every 50 cc. of solution, and 
saturate the solution with hydrogen sulphid. Stopper flask and let stand over night. 
Filter off the copper sulphid and wash with hydrogen sulphid water. Place the 
filter paper containing the copper sulphid in a 50 cc. casserole, burn off the paper, 
dissolve residue in 5 cc. (1:1) nitric acid, evaporate to dryness, add water and 1 drop 
ammonia, make faintly acid with acetic acid, and add a few drops of a 2 per cent 
potassium ferrocyanide solution. Compare with standards. 

Lead.—Dissolve the sulphate precipitate, previously referred to, in hot 10 per cent 
ammonium acetate solution, add 2 cc. (0.1 per cent solution) gum arabic, and make 
to volume with hydrogen sulphid water in 50 cc. (or 100 cc.) Nessler tubes. Com- 
pare the tubes thus prepared with standards made up similarly with gum arabic, 
ammonium acetate, known amounts of lead, and hydrogen sulphid water. 

Where copper alone is to be determined, heat the dried sample cautiously over a 
Bunsen burner and finally ash at the mouth of the electric-muffle furnace. Add 5 cc. 
(1:1) nitric acid to the ash, evaporate almost to dryness on steam bath, dilute, and 
make alkaline withammonia. Filter off precipitate and wash. Dissolve precipitate, 
reprecipitate with ammonia, and wash. Evaporate the united filtrates to dryness, 
add water and one drop ammonia, make slightly acid with acetic acid, and add a few 
drops 2 per cent potassium ferrocyanide solution. Compare with standards. 


The presence of between 0.02 and 0.24 miligram of copper can be 
determined by this method. Larger amounts may be determined 
by taking an aliquot, by comparing in ammoniacal solutions, or by 
electrolysis. ; 

The presence of from 0.02 to 0.24 milligram of lead can be read in 
the 50 cubic centimeter Nessler tubes, larger amounts by using 100 
cubic centimeter Nessler tubes or by taking a smaller aliquot. 
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The whole and pulp of apples were fumed in 7-inch casseroles and t he 
skins were fumed in 5-inch casseroles, all being transferred to 4-inch 
casseroles before final fuming. Casseroles were covered until final 
fuming. 


RESULTS OF EXPERIMENTAL WORK. 


The results of the chemical analyses appear in Tables 5 to 15, 
inclusive. 


Spray materia] used.! 


23196 2 


23197 2 


23198 2 


23199 2 


23200 2 


23201 2 


232022 


232032 


23204? 


1 Where no mention is made of water in the formula the material was applied as dust. 


48 lbs. hydrated lime, 2 
Ibs. lead arsenate 
(powder). 

2 Ibs. lead arsenate(pow- 
der), 32 lbs- hydrated 
lime, 16 lbs. sulphur. 

16 lbs. sulphur, 34 lbs. 
hydrated lime. 

46 lbs. hydrated lime, 
4 lbs. lead arsenate 
(powder). 

32 lbs. sulphur, 4 lbs. 


lead arsenate (powder). 


14 Ibs. hydrated lime. 

32 lbs. sulphur, 18 lbs. 
hydrated lime. 

44 lbs. hydrated lime, 
6 lbs. lead arsenate 
(powder). 

44 lbs. sulphur, 6 lbs. 
lead arsenate (powder). 

Sulphur alone.......... 

11b. lead arsenate (pow- 
der), 50 galls. water. 

50 galls. sel f-boiled lime- 
sulphur, 1 lb. lead ar- 
senate (powder). 


Self-boiled lime-sulphur. 


Check (unsprayed)...-.. 


78 lbs. terra alba, 32 lbs. 
sulphur. 


(powder), 90 lbs. hy- 
drated lime. 


(used in water to wet 


sulphur), 8 lbs. hy- 
drated lime, 11b. lead 
arsenate (powder), 50 
galls. water. 
1D ORS Sno tec 
8 lbs.sulphur,3ozs. glue 
(used in water to wet 
sulphur), 8 Ibs. hy- 
drated lime, 50 galls. 
water. 


Date 


| Sprayed. 


26 


July 10 


Determi- 
nations 
made on. 


Whole‘. 
Pulpeess 
Skin .... 


Whole 4. 
Pulp.... 
Skin.... 


Whole /. 


Whole /. 
Rulpeeee 
Skanes oe 


Whole 4. 
Pulpeese 
Skin.... 
Whole ?. 
Palpe 
Sking 42. 


Whole‘. 
Pulpaeee 
Skin. ... 


Whole !. 
Pulp? 
Skin.... 


Whole 4. 
Pulp...-. 
Skink 


Arsenic(As).| Lead (Pb). 

3S so 3 s i) 

BES 22> || aks Os) a 
He |E|2E/=5) 2 | 3 
o) A e) | A =< 4 

Mg. per 
Parts per million. peach 
0.13 | 0.90 | 0.40] 2.7 |0.014 |0.042 
. 06 . 40 . 20 1.4 .005 | .016 
.42 | 2.60 | 1.20} 7.3 | .009 | .026 
1 
.18 | 1.80; .40| 2.8] .018 |-.040 
-08}- .60! .10 .7 | .006 | .008 
-61 | 4.00 | 1.60 | 10.4 | .012 | .032 
{ 

.20 | 1.80] .80] 5.7] .024 | .076 
-08 | .60] .20}] 1.4] .006 | .015 
.90 | 6.10 | 3.00 | 20.4 | .018 | . 061 
.20 | 1.50} .30] 2.2] .020] .029 
.08 | .60] .10 -8 | .007 | .008 
.66 | 4.20} 1.10} 7.0] .013 | .021 
a otO 5 @ -0| .010 | .0 
.07 30))|F 0 -0 | .005 | .0 
.29 | 2.00) .0 -0 | .005 | .0 
23s 100) | fs0 .0 | .012 | .0 
SUPE e749) .0 | .001 | .0 
.63 | 4.00] .0 .0} .O11 | .0 
.10| .80| .0 .0 | .009 | .0 
.09 |} .70] .0 -0 | .006 | .0 
.14 .90 | .0 -0 | .003 | .0 
-13 2900) 2300) 25) |) 20135030 
.08 | .60] .20} 1.4 | .007 |} .017 
385 | 2.10] .70| 4.4} .006 | .013 
LON ea Ob| S30 e240 O09R O25 
. 04 . 30 .10 -7 | .003 | .007 
.34 | 2.10 | 1.00} 6.3 | .006 | .018 


4 Delaware variety, harvested Aug. 12-18, Berlin, Md. 


8 As shucks fell. 


4 Without stones. 


TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking tame. 


ors 


i woeie oe 


| Loss on drying. 


Wr © 


to 71h 


wWOonwo-! 


ae 


_ 


Average weight 
of peach 


Q 
S 


105 


100. 


83. 


92. 


101. 


86. 


5 


He» 
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TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking tvme—Continued. 


23205 2 | 


23206 ? 


23207? 


23208 ® 


23209 ® 


232105 


232115 


232125 


23213 ° 


Spray material used. 


Sprayed lightly with 1 
Ib. lead arsenate 
(powder), 
water. 

8 lbs. sulphur, 8 lbs. 
stonelime, 50galls.wa- 
ter (self-boiled lime- 
sulphur), 1 lb. lead 
arsenate (powder). 

Self-boiledlime-sulphur. 

Sprayed heavily with 1 
Ib. lead arsenate 
(powder), 50 galls. 
water. 

8 lbs. sulphur, 8 lbs. 
stone lime, 50galls.wa- 
ter (Sself-boiled lime- 
sulphur), 1 Ib. lead 
arsenate (powder). 

Self-boiled lime-sulphur. 

Commercially spraved 
with 1 lb. lead arse- 
nate (powder), 50 
galls. water. 

8 lbs. sulphur, 8 Ibs. 
stone lime,59galls.wa- 
ter (self-boiled lime- 
sulphur), 1 lb. lead 
arsenate (powder). 

Self-boiled lime-sulphur. 

48 lbs. hydrated lime, 
2 Ibs. lead arsenate 
(powder). 

2 lbs. lead arsenate 
(powder), 32 Ibs. hy- 
drated lime, 16 lbs. 
sulphur. 

16 lbs. sulphur, 34 Ibs. 
hydratedlime. 

46 lbs. hydrated lime, 
4 lbs. lead arsenate 
(powder). 

32 lbs. sulphur, 4 Ibs. 
lead arsenate (pow- 
der), 141bs. hydrated 
lime. 

32 Ibs. sulphur, 18 lbs. 
hydrated lime. _ 

44 lbs. hydrated lime, 
6 lbs. lead arsenate 
(powder). 

44 lbs. sulphur, 6 lbs. 
lead arsenate (pow- 


der). 

Sulphur, with 5 per 
cent hydrated lime 
added. 

1]b. lead arsenate (pow- 
der), 50 galls. water. 


50 galls. self-boiled lime- 
sulphur, 1 Ib. lead ar- 
senate (powder). 

Self-boiled lime-sulphur. 

Check (unsprayed)..... 


78 lbs. terra alba, 32 1bs. 
sulphur. — 


50 galls. | 


Arsenic(As). 
Determi- 
Dat A = 
nations | so) 
sprayed. | made on. Bs | 53 
. Mw > 
ice = 
o) A 
1915. ° Parts per 
May 93! Whole?.| 0.16 | 1. 20 
Pulp....| .04); .30 
Skin....| .60 | 4.10 
May 26 | 
| 
July 10 | 
May 93| Whole‘.|. .30) 1.90 
Pulp....; .06 | .40 
Skin.. ..| 1.30 | 7.80 
May 26 | | 
July 10 | | 
May 93) Whole‘..) .23 | 1.50 
Pulp....| .04/; -.30 
Skin....| .96 | 6.30 
May 26 
| 
July 10 | 
May 93) Whole‘.| .10)| .60 
Eulipees ees 03s .220 
Skingersl= 136) (22030 
May 26 | 
j 
July 10 ea 
May 93| Whole‘.| .21 | 1.40 
Pulpys| 084-50 
Skin eal 707 (84-60 
May 26 | 
July 10 
May 9%] Whole‘.| .67.| 4.40 
Bul pe=ss|(— 09) 60 
Skin. ...| 2.50 |15. 40 
May 26 | 
July 10 
May 93! Whole‘.| .30 | 2.00 
Pulp a0) 220 
Skin 1.00 ; 6.10 
May 26 
July 10 | 
Be apne aa Whole ‘.| .02] .13 
Pulp BOON ee ceets 
Skin - 05 . 30 
May 93) Whole 4 -06 | .40 
Pulp .02| .14 
May 26] Skin....| .15 | .90 
July 10 


2 Delaware variety, harvested Aug. 12-18, Berlin, Md. 


3 As shucks fell. 


4 Without stones. 


5 Delaware variety, harvested Aug. 12-18, Springfield, W. Va. 


Lead (Pb). | 
) Sli. 
Sr oy 
ae | 25 
mt f Les} 
Stat 
million. 
0.30] 2.2 
.10 ar 
1.00 | 6.8 
. 70 4.4 
. 30 1.9 
22508 15201 
. 60 4.0 
520) 123 
PMO) 91835 2 
. 40 2.6 
220 eS 
1. 40 8.8 
=400| 4.8 
SLO Ie PRE 
120 |) Ta 
| 
1.40 9.1 
200i ded 
5:10) 30-5 
1.20 7.9 
20s |e! 
4.30 | 26.1 
| 

.0 .0 
.O | aly) 
.0 -0 
.0 .0 
.0 .0 
.0 -0 


3 
A ; 
as) 
2 | 3 
< =) 
Mg. per 
| peach 
0.013 0.025 
| .003 | .007 
| .010 | .018 
| 
.021 | .049 
.003 | .016 
-018 | .033 
019 | .050 | 
.002 | .013 
-017 | .037 
.008 | .035 
.002 | .013 | 
.006 | .022 
.014 | .045 
.004 | .020 
.010 | .025 
.040 | .083 
.004 | .009 
.036 | .074 
.018 | .070 
.004 | .007 | 
.014 | .063 
-001 | .0 
.000 | .0 
.001 | .0 
.003 | .0 
001 | .0 
.002 | .0 


Loss on drying. 


85. 0 


| 84.7 


84.5 
84.0 


SRR 
le elie eer) 


or bo OO 


BRS RR 


Average weight 


we OB HCO 00 > 


of peach, 


Q 
= 


84.1 


69.5 


59.3 


58.7 


55.8 


20 BULLETIN 1027, U. S. DEPARTMENT OF AGRICULTURE. 


TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued. 


| 
| Arsenic(As).) Lead (Pb). = a 
| _| | | gd 
Sam- | Determi- |- = BR 2S 

ple Spray materialused. |. ae nations |. ey Pea E | se) i) s a 
No. | SPrayee- | madeon.| 43 | 28 | 88 | 28 | = Cr GS 

| US Geert ea) Gamal ast a i Se 

a=) a pa) o u vo fo) 

| Sab aN Os he 4 | 4 Sb wl = 

| Mg. per 

| 1915. Parts per million. peach. P.ct.| Gr. 

232145 | 78 Ins. hydrated hme, | May 94 Whole#.| 0.03 {| 0.20 {9.0 | 0.0 {0.002 |0.0 85.0 | 52.1 
32 lbs. sulphur. | Pulpe. sal), Odsae 20) en 0) = AOR a. OOF 40 85.5 
: : | Skin....! .06 .36 .0 0 001 | .0 83.2 

DOME wees Beers | May 26 
ID Xora, Sao S ae ear | July 10 

232155 | 10 lbs. lead arsenate | May 9% Whole4.| .12 .70 240) 2R4 007 | .024-) 83.4 56.2 
(pewder), 90 Ibs. hy- | eG.) sls .40 SAAD 121) (0083 009 | 83.5 
drated lime. ‘ Skin....| .40] 2.40 | 1.40] 8.2) .004 | .015 | 83.0 

IDOE San noosoeodcuos | May 26 

232165 | 8 lbs. sulphur, 3 ozs. | May 93) Whole‘ .| .17 | 1.10 -40 | 2.6] .009 | .024 ] 84.9) 54.6 
glue (used in water to | Pulp? sc: Oasis .20 | 1.4 .002 | O11 | 85.3 | 
wet sulphur), 8 Ibs. | Shing 24) 58nla3e50)) 1520)" eS OO) TOPS ee ses) | 
hydrated lime, 1 Ib. | 
lead arsenate (pow- | 
der), 50 galls. water. | 

IDO...sccesaccccescal! Mir Be | 
8 lbs. sulphur, 3 ozs. | July 10 | 
glue (used in water to | | 
wet sulphur), 8 lbs. 
hydrated lime, 50 
galls. water. : 

234406 | Sprayed lightly with 2 | June 1] Whole‘.| .18} 1.80} .70| 6.9 | .017 | .062 | 89.8} 95.0 
lbs. lead arsenate Pulp s-|" 045 |> 40) 920) | 5 251 |) 003) OLN eoOs45) 
(com. paste), 2 Ibs. Skim. 22] 472 | 5. 80K 22504) 205033) SOL4s 050) Sie oa 
stone lime, 50 galls. | 
water. 

2 lbs. lead arsenate | June 19 
(com. paste), 50 galls. : | 
self-boiled lime-sul- : 
phur (8-8-50). | 

Self-boiled lime-sulphur | July 29 
(8-8-50). | 

23441 6 | Same as No. 23440, but | Sameas | Whole‘.|} .36 | 3.70 | .90)|. 9.2 | .032 | .077 | 90.3; 89.3 
heavier applications. | No. 23440) Pulp....| .07/ .80| .20| 2.1] .005 | .014 |-90.8 

Skim. - =|) 1.37 21-80) 3520) ) 27-6) 3027.1, -.063; 118894 

234426 |4 Ibs. lead arsenate | June 1 | Whole#.| .30 | 2.90 .80 | 7:8] .028 | .076 | 89.7 | 95.1 
(com. paste), 4 lbs. Pulp....| .06) .60)), .20:) 2:0)) .004 | 013.) 90:1) ) 
stone lime, 50 galls. Skin...-| 1.20 |10.30 | 3.10 | 26.5 | .024 | .063 | 88.3 | 
water. i 

4 lbs. lead arsenate } June 19 | | 
(com. paste),  self- | 
boiled Jlime-sulphur 
(8-8-50). | | | 

Self-boiledlime-sulphur | July 29 | | 
(8-8-50). 

234436 | 4 Ibs. lead arsenate | May 30 | Whole!..| .36 | 3.10 | 1.40 | 12.0} .040 | .155 | 88.3 | 110.9 
(powder), 96 lbs. hy- Pulpeesais 208 .70 -20 | 1.7 | -007 | .OL7 | 88-5 | 
drated lime. Skin..-.-] 1.50 |11.90 | 6.30 | 50.0 | .033 | .1388 | 87.4 | 

4 lbs. lead arsenate | June 19 
(powder), 32 Ibs. sul- 
phur (200-mesh fine), 

64 1bs. hydrated lime. 

32 lbs. sulphur (200- | July 29 
mesh fine), 68 lbs. hy- | 
drated lime. 

334446 | 8 Ibs. lead arsenate, | May 30) Whole#.| .67 | 5.60/| 2.00 | 16.8 | .070 | .209 | 88.1 | 104.5 
(powder), 92 lbs. hy- Bulpee sl P10) 90) 203), Lash O0Sn Olga ssa 
drated lime. Skin -...| 2.90 |20.00 | 9.00 | 62.1 | .062 | .192 | 85.5 | 

8 Ibs. lead arsenate | June 19 | 
(powder), 32 lbs. sul- | 
phur (200-mesh fine), | 
60 Ibs. hydrated lime. | 

| 64 lbs. sulphur (200-| July 29 
mesh fine), 36 Ibs. | 
hydrated lime. 
% As shucks fell. 4 Without stones. 
5 Delaware variety, harvested Aug. 12-18, Springfield, W. Va. F 


§ Elberta variety, harvested Sept. 13, Benton Harbor, Mich. 
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TABLE 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued. 


| |Arsenic(As).| Lead (Pb). | | 
Sam- | Date Determi-| | 
ple | Spray materialused. |... ¢q.| nations |S . | 2 Pelee kO 
No. | | SPrayee-| madeon.| 22 | 2° | 88 | 23 = 
Psaltis Sos jes 2 S) 
| Seer =Car sehr a ia ioe |e S 
oo npeOe Koren sls 
Mg. per 
| 1915. | Parts per million. | peach 
234456 | 12 lbs. lead arsenate May 30 | | Whole ‘.| 0.80 | 7.10 | 2.60 | 23.0 (0.081 {0.297 
| (powder), 88 Ibs. hy- | [Bip : 2 lO / G0 |) 920.) de 8, \e 4000. 0t3 
drated lime. | Skin._..| 3.50 (27.80 |11.60 | 92.1 | .085 | .284 
| 12 Ibs. lead arsenate | June 19 | 
| (powder), 88 lbs. sul- | 
| phur (200-mesh fine). | 
| 100 lbs. sulphur (200- | July 29 | | 
| _ mesh fine). | 
234466 | 2 lbs. lead arsenate |-May 30, Whole.) .42  4.00/ 1.10 10.4} .044 | .115 
| (com. paste), 2 Ibs. | | Pulp....| .10| 1.00] .20| 2.0| .008-| .016 
aveus lime, 50 galls. | Skin. .:.} 1:50 }12.50 | 4.10 | 34.2 | .036 | .099 
| water. 
| 2 lbs. lead arsenate | June 19 
| (com. paste),  self- | | 
boiled lime-sulphur | 
(88-30). | 
Self-boiled lime-sulphur | July 29 | 
| (88-50). ete | | | 
234476 68 Ibs. terra alba, | May 30| Whole‘.| .20/ 1.80} .34)| 3.0} .020| .034 
| 32 lbs. sulphur (200- | PoBulpe ee |e 20 290,12 7 kO -9 | .008 | .010 
mesh fine). : | Skin.--.|- .60} 4.90] 1.20} 9.8} .012 | .024 
ee soSonocwanoesece ‘June 19 | 
[Pena DD OLR eet eee eos | July 29 | | 
234486 68 tes dered lime, | May 30] Whole‘.| .24 |) 2.30} .60; 5.7} .026 | .065 
32 Ibs. sulphur (200- iDessd| GU || = Sz -20 | 1.9} -006 | .020 
mesh fine). | : Skin....| 1.10 | 8.70 | 2.50 | 19.7] .020 | .045 
une 19 
| | July 29; 4| : : 
234496 10 Ibs. lead arsenate May 30! Whole‘.| .94 | 8.00 | 2.40 | 20.5 | .115 | .295 
(powder), 90 lbs. hy- (Pulpee |. 214 11820)! 220 | ee 18014020 
drated lime. | Skin....| 4.50 |35. 40 |12.20 | 96.1 | .101 | . 275 
: Dia) te Se Oa eae June 19 | 
234506 | Check plat (unsprayed)-|..........| Whole+.| .23 | 2.00} .40. 3.4] .026) .046 
, | Pulp....| .10| .90|] .14| 1.2] .009| 013 
| Skin.+ 2: dd | G2t0+)- 1250 | 112-9.) sOL 75). 1033 
| 1916. | | 
256377 | Check plat (unsprayed).}.......... | Whole#.}| .04) .30] .40| 2.7] .005) .052 
{ ol past LOR 30) 25267 O01 O31 
Skin. -20|-1.20| .90| 5-3 | -004 | .021 
256387 | Self-boiled lime-sulphur| A bout | Whole‘.| .05 | .30} .50) 3.4] .005 | .045 
| (8-8-50), 2 Ibs. lead | May 134 Pulp S00] 2107) 240 |) -2592122001)| 3028 
| arsenate. Skin. 9207) TEA ORT 2905-5527] S004 O87 
256397 2 Ibs. lead arsenate, 50 does. Whole‘-| .05| :30] .50| 3.5] .005 | .051 
| galls. water. Pulp 01} 210 |" ~30 ||, 2-1 | 001.) .025 
| Skin 2015205) 1730 (rele 004 =|" 2026 
5 Ibs. “soluble sulphur | 3 weeks 
_ compd.,’’ 3 lbs. lime, later 
| 50 galls. water, 2 Ibs. 
_ lead arsenate. 
| 4 Ibs. “soluble sulphur | A bout 
| compd.,’’ 4 lbs. lime, | July 15 
50 galls. water. | 
257088 | Check plat (unsprayed)-;.......... Whole‘; .06} .40|] .40| 2.7} -005 | .034 
Pulp.. -03 | .207 .30] 2.2] -002*| - 02) 
Skin . -20 | 1.20] .90) 5:6] .003 | .013 
25709: 1 Ib. lead arsenate | May 29-) W hole4.| .08| .70| .40 | 3.7 | .008 | .042 
| (powder), 21bs. stone | May 30| Pulp....) .03/ .30| .30} 2.9] .002 | -025 
lime, 50 galls. water. | Skin..-.| .30| 2.20] .90) 6.6) .006) .017 
_|1 Ib. lead arsenate June 20- 
(powder), self-boiled | June 21 
| _ lime-sulphur (8-8-50). | 
| Self-boiled lime-sulphur | Aug. 1- 
(8-8-50). | Aug. 2 


3 As shucks fell. 
4 Without stones. 


6 Elberta variety, harvested Sept. 13, Benton Harbor, Mich. 
1 Elberta variety, harvested Aug. 21, Springfield, WeEVia= 
8 Elberta variety, harvested Sept. 16, Benton Harbor, Mich. 


Loss on drying. 
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TaBLe 5.—Arsenic and lead remaining on sprayed peaches at picking time—Continued - 


| = _ 
| Arsenic(As).| Lead (Pb) 2/4 
x - | > | Sa 
Sam- , Date | Determi-|— sa gs | es 
ple Spray material used. | ed. | nations | 3s. |z hepa. is Ss = 25 
ma | SpTay' madeon.| 2S | e+ | SS | os s ; on => 
| Pee oe pee Poa | Stee cl cei 
Seog pala) Stel ee Pa 3 o te 
2) = Re, SR a < =) es | 2 
Siew | 
Mg. per 
| 1917. | Parts per million. peach. P.et.} Gr- 
279352 1 Ib. lead arsenate | Apr. 4}|} Whole+-_| 0.05; 0.30 | ia “fo | 6.9 |0.004 |0.095 | 85.5) 95.0 
(powder), 23 Ibs. lime, Pulp....; -01} .10 3.0 | .001 | .032 | 86.6 
50 galls. water. Skin.... .20  1.20| 4.20| 25.8 | 003 | .063 | 83.7 
8 Ibs. sulphur, 8 lbs. | Apr. 19 | | 
hydrated lime, 3 ozs. | 
glue, 1 Ib. lead arse- | 
nate (powder), 50 | | | 
galls. water. | 
8 Tbs. sulphur, 8 Ibs. | June 7 | 
hydrated lime, 3 ozs. | 
, glue, 50 galls. water. 1 
279362 | Check (umsprayed) - ----|_.....---- | Whole+t. .0 0 -60} 40] .O | .057} 85.0} 95.4 
| | Palp-_--| <0 0 -40| 2.8) .0 -| .082} 85.7 }- 
Sims 2) Or) 208 isa 9.8 | -0 | .025} 82.6 
279379 | 10 Ibs. lead arsenate | Apr. 4) Whole+-| .02|) .10; .90| 6.3) .002) .086| 85.6} 96.2 
| (powder), 90 lbs. hy- | Apr. 19| Pulp_.--| .01; .10| .60|) 4.3) .0O1 | .048| 86.0 
| _ drated lime. | Skin._-.| .04 20 | 2.40 | 14.0 .001 | .038 | 82.8 
Youre sulphur -.: ......-- June 7/| | 
279382 | Commercial preparation| Apr. 4 Whole*- .07; .50) 120] 890/ .006| .110| %.0/ 91.5 
containing 50percent | Apr. 19| Pulp.... .0 -0 -80| 5.6|.0 | .062| 85.6 
sulphur and 50 per| June 7) Skin.... .40 2.30| 3.30] 19.2| .006| .048} 82.6 
cent lead arsenate. | 
I | 
4 Without stones. 9 Harvested July 9, Fort Valley, Ga. 


TABLE 6.—Arsenic, lead, and copper remaining on sprayed cherries at picking time 


| | 
Arsenic Copper 
ih | | (As). PSO CPP o Keay, 
Sam- | ete Condition | | sig 
ple | Spray materialused. | sprayed. _ of fruit a Sager ; dry- 
eS pees’ | analyzed. | Orig-| nrieg! OTH8-| Driea| OT8-| Dried! ing. 
fruit. | fruit. | *| fruit. a 
1916. | Parts per million. | P.ct. 
254521 ' Check (unsprayed).-..-. bes eee ee [eR ae ee | @.02 | 0.16 |. ..--- oe | 0<£.5| 4.0) 87.5 
25453 1 | Home-made Bordeawe- [5.3245 -5). = Unwashed..j 04} .2 [.-....]|--..-- 2.1 | 11.9) 82.3 
i Washed 22-2 02), “-2 [2-2--2)2--=-- Lat @3 
254541) Commercial fungicide |--.-..-....----- Unwashed =| -09)° -7 |------}------ 2.0 | 15.0 | 86.7 
| containing 12 per Washed =_--| .07) <3 \j-----}-==-= 1.2) 9.0) 
cent copper, 3 per 
| cent arsenic. 
25181 3| 34-50 Bordeaux, 2lbs. | May30.June| Unwashed .| .15 7 1.2)|.5.4) 32} 44 | 77.8 
| _ lead arsenate (paste). 21. | Washed?...) .09 4 -7} 3.2), 1.8) 8.1 
| 3-4-50 Bordeaux.....-. July 3. | | 
254923 | Cheek (imspeayed)....._|-...---.------|---22----2-4. De a Gn 2.8 | 1.4! 6.5) 78.6 
254833 14 galls. lime-sulphur | May30,June| Unwashed -| .15/ .7 .6 | 2.8 |S 78.9 
| solution, 2 Ibs. lead 2E Washed?...| .10} -5 Pe 3 dame) it eae pee soe 
; arsenate (paste), 50 
galls. water. 
if galls. lime-sulphur | July 3 | 
| Solution, 50 galls. | 
| water. | 
254844) Check (unsprayed)-....|.-..-.2.-.~--]-----21..-222 08 | .6 | -7| S53]. 21) 834 987 
25485 4| 14 galls. lime-sulphur, | May 29-30,| Unwashed.| .16/ 1.0 | 1.3/ 8.1 /--...- | eee 83.9 
| 2 Ibs. lead arsenate June 20. Washed?...| .16 | 1.0 13 | le 
(paste), 50 galls. wa- | ; r 
| ter. | | 
25486 4 | 34-50 Bordeaux, 2Ibs. | May 29-30, | Unwashed -| .35 | 2.3 7) 46] 2.3} 15.2| 84.9 
lead arsenate (paste). | June 20. Washed?...) .17)} 1.1 &| 3.3 1.6 | 10.6 


1 Picked July 12, 1916, Wenatchee, Wash. 

2 Washed by holding under running tap water for a tew minutes. 
3 Sweet cherries, picked July 20, 1916, Hart, Mich. 

4 Sour cherries, picked July 20, 1916, ‘Hart, Mich. 
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TABLE 7.—Arsenic, lead, and copper remaining on sprayed plums at picking time. 


Spray material used. 


2 lbs. lead arsenate 
(paste), 50 galls. water. 
1 lb. com. spray con- 
taining 1.7 per cent 
copper, 5 per cent 
lead arsenate, 7 per 
centcealcium arsenate, 
2 per cent sulphur, 50 
galls. water. 
2 lbs. lead arsenate 
(paste) ,0 galls. water. 
5 lbs. sulphur, 50 galls. 
water. 
2 lbs. lead arsenate 
(paste), 50 galls. water. 
4 lbs. barium polysul- 
phid, 50 galls. water. 
2 lbs. lead arsenate 
(paste), 50 galls. water. 
1 1b. sodium polysul- 
phid, 50 galls. water. 
2 Ibs. lead arsenate 
(paste) ,50 galls. water. 
Self-boiled lime-sul- 
phur (8-8-50). 
2 lbs. lead arsenate 
(paste), 50 galls. water. 
Self-boiled lime-sulphur 
(8-8-50), 2 lbs. soap... 
Cheek (unsprayed).-..- 


2 lbs. lead arsenate 
(paste), plus lime, 50 
galls. water. 

13 galls. lime-sulphur 
solution, 50 galls. wa- 
ter, 2 lbs. lead arse- 
nate (paste). 

1} galls. lime-sulphur 
solution, 50 galls. 
water. 

2 lbs. lead arsenate 
(paste), 50 galls. water, 
plus lime. 

Self-boiled lime-sulphur 
(8-8-50), 2 lbs. lead 
arsenate (paste), 50 
galls. water. 

Self-boiled lime-sulphur 
(8-8=50). 

2 lbs. lead arsenate 
(paste), plus lime, 50 
galls. water. 

Bordeaux 34-50, 2 lbs. 
lead arsenate (paste). 

Bordeaux 3-4-5350... .... 


25640 ! 


25641 } 
25642 ! 


25643 1 


25645 1 


25646 ! 
25807 3 


25808 3 


25810 3 | 
| 
| 


Date 
sprayed. 


1916. 
May 26. 


June 22, Aug. 
if 2 


ae 


May 26. 

June 22, Aug. 

May 26. 

June 22, Aug. 
if: 

May 26. 

June 22, Aug. 
2: 

May 26. 

June 22, Aug. 
ao 

May 26. 


June 21,22,23 


Aug. 12. 
May 27. 
June 21, 22, 23 
Aug. 12. 
May 27. 


June 21, 22, 23 


Aug. 12. 


Condition 
of fruit 
analyzed. 


Unwashed . 
Washed 2._. 


Unwashed. 
Washed ?.. | 


Unwashed. 
Washed ?... 


Unwashed. 
Washed 2... 


Unwashed . 
Washed ?... 


Unwashed - 
Washed?... 


Unwashed -| 
Washed?... 
Unwashed . 
Washed?... 


Unwashed . 
Washed 2... 


Unwashed . 
Washed?... 


| 
| 


Cheek (umsprayed).-_.. [eee eeisenywashned -| 


| Washed 2. . .| 


1 Burbank: picked last of August, Hart, Mich. 


3 Washed by holding under running tap water for a few minutes. 


Arsenic | +... | Copper 
(As). Lead (Pb). (Cu). 
| Loss 
| | any 
Orig-|,-| Orig-|7, ..3+-Orig-|7,=.3| > 
inal | pried) inal |Pried) inal [Dried ine. 
fruit. "| fruit. | “lirnit.| oo 
| | 
| 
[ Parts per million. | P.ct 
0.06| 0.5] 0.2] 1.6] 0.3] 2.4] 87.4 
- 06 | Pal err ete moe || Ae ol Ea ee 
ised ae eben fees 
| | 
| | | 
| | 
| } | 
Oi a ame Jal ee Sal 5 il ee le | 87.0 
et 2 rege (ae el en il Ra nage oe ee Da 
OS tet a2 221g AeG2 |S le a 87.2 
ROS: [eee | tet aoe es eee 
| 
Me (eS | Te ec: See ae ay, 
. 04 -3 | -2 | 1.6 | SoS Se 6) Hac dae! =s5ece 
| | | 
| a Saee easer a | 
Ae) OE nee 2 ee Be | 87.6 
E17 | Feces 28 FO er ae et RS jae: 
meer or eceee. 88.1 
= ue (ea aera Vee ae eeeres leeenee 
| | | | 
037] 2|. <auh 2-2 | 0251) 28: F 866 
S02 == ai a Pea a a0 ese 
.13 EY ec Nsl baee oA eieee er eee brags 
Ki lherat [Pees 2. Oyler [seed ae 
| ! | 
pao War At a 
| | | | | 
| | } | 
ot} | eSheetaza ital Eas | 81.8 
Sie | ice 0 Dene yy) ey AY Beco [=-=== |--2+-- 
| | 
} } } 
| 
| es Sees 
Beds regal PAA, QeSalet< 2h 16.8 182.3 
210} | 2oh6- | Ub4 eo Batl 392]° 5) 1 | oe 
} 

} | j 
Pentel bees 
BIO} ee Ge 4 Ss | 6 Ske | aes 

4 Baty Eel Lave 2 5) ie 2 Let ae ae 


07 | 


2? Golden Domestica; picked last of September. Hart, Mich. 
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TABLE 8.—Arsenic, lead, and copper remaining on sprayed tomatoes at picking time. 


Sam- 


ple 
No. 


Spray material 
used. 


23304 1 
23305 1 


23306 } 


25664 2 
25665 2 


25825 3 


25826 3 


25706 4 
25707 4 


25710 4 | 
257114 | 


Check (unsprayed)....- 


8-9-50 Bordeaux mix- 
ture. 


5-6-50 Bordeaux. ......| - 


Check (unsprayed)..... 


5-5-50 Bordeaux, 14 Ibs. 
lead arsenate (pow- 
der). 

Check (unsprayed)..... 


5-5-50 Bordeaux, 13 lbs. 
lead arsenate (pow- 
der). 

5-5-50 Bordeaux. .....- 

4-4-50 Bordeaux. .....- 

Check (unsprayed)..... 

Check (unsprayed)..... 


4-4-50 Bordeaux. ..._-.- 


1 Fruit picked Sept. 15, 1915, Camden, N. J. 
2 Fruit picked Sept. 14, 1916. Arlington, Va. 
3 Fruit picked Oct. 2, 1916, Arlington, Va. 

‘Fruit picked Sept. 15, 1916, Salem, N. J.; samples represent commercial fruit ready for market. 


TABLE 9.—Copper remaining on sprayed celery at gathering time.! 


a ‘ Date Determinations 
ple Spray material used. sprayed. RGD GT. 

1915 

23585 2 | Check plat (unsprayed).....|..-..:........ Unwashed (check). . 

23586 2| Oversprayed with 5-5-50| Aug. 14, 24, | Unwashed leaves 3. . 

Bordeaux mixture, 2 Ibs. | Sept. 2, 14. | Unwashed stalks3... 

resin fish-oil soap. Washed leaves!....- 

Washed stalks4_.... 

23587 2) 5-5-50 Bordeaux mixture, | Aug. 14, 24, | Unwashed leaves 3-_. 

2 Ibs. resin fish-oil soap. Sept. 2, 14. | Unwashed stalks3... 

Washed leaves‘... -. 

Washed stalks4..... 
1917. 

28783 5 | Commercially sprayed with | Sept. 11, 22, | Unwashed leaves....| 

5-5-50 Bordeaux plus soap.| Oct. 1. Unwashed stalks... . 

Washed leaves®..... 

Washed stalks®._... 

287845 | Oversprayed -with 5-5-50 | Sept. 11, 22, | Unwashed leaves... 


Bordeaux plus soap. 


Octal: 


Arsenic ; Copper 
(As). Lead (Pb). (Cu) 
aes Determina- : mes 
sprayed. Ss aa Origi- Origi Ori dry- 
Seon Se |Dried| "a7 |Dried| 2.4 | Dried). ing 
iar fruit. ii fruit ae fruit 
1915 Parts per million. Pct 
Lae eee ae Wihole frarts| ees |S oe see ee ee ee Sale OR On | mesa) 
Pulp ose. | soe eee eee 1.2 | 20.0] ‘94.0 
Fuly™s,, 197 | OW ole tii: |o4.- ose ee ae eee 5.7 | 91.9} 93.8 
ATs. Auge. | Pulp se sces | Cates eee tee ene lees ae 2.2) 1 3080) |) 9308 
5, 11, “18, 
Sept. 11. 
July: 78 519-3| \Vilhole fritayes 22 sees |e 5.7 | 9159} 93.8 
20, 3t-A1g) |) Pulps2o) 25552 i es ee eee 1.6 | 25.8] 93.8 
5, 10, 18, 
Sept. 4, 11. 
1916 
eee ees le Whole fruit.| 0.02 0.4 0.9 16.1 SOE O as 04.4 
Pulpses {02.14 | 36 110.7 | ease igha: legging 
July 13. Aug.| Wholefruit.| .3 O42 1.7 | 29.8 USO) UE Gy |i OZER 
(25 Se piied| tilp ee seer 05 9 1748 er) teal -6| 10.5} 94.3 
8. é 
Soe Reet ss Ae Wholefruit., .07 1.4 a3) |=020 .7 | 14.0} 95.0 
Rulpee- ee . 02 4 .2| 4.0 .7 | 14.0; 95.0 
July 13, Aug.| Wholefruit.; .07} 1.1 5 | “456 | %450%| 6046 | 93.4 
(425,.9ep 0s) Bulpsssese= . 02 wo A 7a aise} .9 | 13.6} 93.4 
8. | 
Sept. 18. 
Me ee, See ae WW boletinuit:| 2. 25-2) ia. qu Pee cS ee | RE OU TAO) OAs 77 
Pulpes 3 hs57| see ee een | -5 | 9:4] 94.7 
Sie pe eee Wihole fratts|2assealeee ea lace a ae eee ee On eLOs og sO4a3 
Piles 8225) jee SEE Ae SES ER AM RD Eb ee eee eeOa Ss 
nich Be eee Walroleinult:|Se55 eee ee (Geen eee ote al) L322) |2 O42 7% 
Pulp... el tees Ea 27° |\81319"| 94.7 
ee See OE Wholeifrait:|. 222510 22s (sees ae ee ere Sela eS oad, 
ED ase eu Sed esl aceea See oes eee .7 | 12.5] 94.4 


Unwashed stalks. -..| 


Washed leaves®..... 


Washed stalks®..... | 


Copper (Cu). 


Original 
| celery. 


bo 
Dk Or 


to 
90 —_ 
Boe Fe NI SueR ICR G0 Cr S>:G0 Ko 
“IR# OmMOOOs] OUnmontIDre w 


— 
Ne tho 


Dried 
celery. 


Parts per million. — 


15.0 


Loss on 
drying. 


Per cent. 


Se es 


1 The samples sprayed in 1915 were coated with copper spray when received and represent extremely 
heavy applications; the 1917 samples represent celery as it usually appears on the market. 


2 Harvested Oct. 29, 1915, North Liberty, Ind. 


3 These sprayed samples were heavily coated with the spray materia] when received. 
4 Washing done by holding sample under faucet water for few minutes. 
5 Harvested about Nov. 1, 1917, North Liberty, Ind. 

6 Washed by soaking celery in water for a short time and then rubbing with a small brush. 
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TaBLe 10.—Copper remaining on sprayed cucumbers at picking time. 


25660 ! 


256611 


256621 


256631 


1 Cucumbers picked Sept. 9, 1916, Plymouth, Ind. 


Check (unsprayed)..... 


2-4-50 Bordeaux. 


2-4-50 Bordeaux plus 
resin fish-oil soap. 


5-5-50 Bordeaux. 


= 
| Copper (Cu). 
: Date Determinations == Loss on 
Spray : | 
Spray material used. | sprayed. made on. Original | Dried drying. 
fruit. fruit. 
Parts per million. | Per cent. 
Ea eee a OG Wiholesinaibere =e 0.6 eS 94.7 
Pulp rds. Saeki .3 Uoal 95.8 
Shame eee ates se aD eG 93.5 
dee eae BE ae eo} Waholeliniuitme = eens 12 25.5 95.3 
Bulpesce oe ease .3 7.3 95.9 
Skah. Sees ees ae 2.8 44.4 93.7 
2 Ibs. | 1916 Wiboletruit= >. 5-2 ---- 12 2Oap 95.3 
IBUEDE Sosa s oe eee cane | a3 U8 95.9 
Skinee so. etsy tes DB 39.1 93.6 
Stes ea 1916 Wiholenriitets see eo 1.4 28.6 95.1 
Bul Paes eens eee 3 6.8 95.6 
Sires ey eee ne 25 38.5 93.5 


TaBLeE 11.—Arsenic, lead, and copper remaining on sprayed cranberries at picking time. 


Sam- 
ple 


ds 


23454 ! 


23455 1 


23456 1 


23684 4 


23685 4 | 


Spray material used. 


Sprayed lightly with 
44-50 Bordeaux, 2 
Ibs. resin  fish-oil 
soap.2 

Sprayed medium with 
44-50 Bordeaux, 2 
lbs. resin fish-oil soap 


(normal spray for re- | 


gion). 

Sprayed heavily with 
44-50 Bordeaux, 2 
lbs. resin fish-oil 
soap. ? 

Oversprayed with 4-4- 
50 Bordeaux, 2 lbs. 
resin fish-oil soap. 2 

Speyed heavily with 

44-50 Bordeaux, 2 | 
Ibs. _Tesin fish-oil 
soap. ® 

| Sprayed medium with | 


4-4-50 Bordeaux, 2 | a 


Ibs. resin fish-oil soap | 


(normal spray for re- | 


gion). 
| Sprayed lightly with | 


44-50 Bordeaux, 2 
Ibs. 
soap 


Check: cicoined) >: Dear 


Commercially sprayed 


with 3-3-50 Bordeaux, | 


2 Ibs. 
soap. & 


resin fish-oil 


1 Early Black. 


3 Harvested Sept. 18, 1915, Brown Mills, N. J. 


ao fish-oil | 


: Arsenic Copper 
(As). Lead (Pb). (Cu). is 
eg. Ss 
Date Condition | on 
sprayed. of fruit : A : dry- 
analyzed. | Orig- Dried| : "8" | Dried Ori8- | Dried ing 
inal fruit inal fruit inal fruit 
fruit. | fruit. *| fruit. : 
| | 
1915. Parts per million IRace: 
Jumme 24 July) Unwashed s|5 294 (2s ess [aasees | yan ee 7.4 | 62.7 | 88.2 
2G vAUe sil WiASheG sealer cme || oa- nals ers eee leils 60524) 58852: 
28. 
hae doe eas Unwashed hoo |e eal eee ere ele aamles cones 
Wise des is saline ens Bae SS 2.3 | 20.0 | 88.5 
oes doe =| Unwashed ee sess |e eee pee ste rau 200; 88. 5 
NAVAS YSN OEY 0 bE Ry iis ee or eee Bebe Fe 4.8} 41.7] 88.5 
TunewO uly) Wmwashed ss. ss2lhese a s\eaes ce ee eee 33.3 {268.5 } 87.6 
10, 31, Aug. WV SIVC CRS ae [eet eas Se aes tl es eee 16. 2 |130.6 87.6 
16. 
| June19, July | Unwashed .|......|...... expe Nk 2.0} 15.0 | 86.7 
27, Aug. 12.| Washed 3...|......|.....- [eee apes 1.7 | 12.8] 86.7 
| 
edOee se: VORA ST ES US ea ee a Ee ed oe 2A AACA er SOze1 
Washed 3... Sie BE Dasa ace es be 1.8} 12.9] 86.1 
Lr ne MO ual howe steeel io ce tiene ghee dasa al| eG alle ChE 
Washed 3...|.....- cee re pene eaceee QEA IGS S aids 
BENDS RMI eit ay Nl (SMe MC aE ee Re Ce SECS ie A G7 
1916. 
June 26nIulys| ss Omwashed ei ia-5 asses sete serie acec 7.2 | 62.1 | 88.4 
2G Ane yo | SWieaSbed ts 6|es ol oooh severe ac 3.0 |. 25.9 | 88.4 
25. 


3 Washed by holding the berries in running tap water. 
4 Howe. 
5 Harvested Oct. 16, 1915, Brown Mills, N. J. 

5 Harvested Sept. 18, 1916, Brown Mills, N. J. 


T Washed by soaking berries in water for a short time, pouring 


repeating operation three times. 


72638—22 4 


off the water, adding more water, and 
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TABLE 11.—Arsenic, lead, and copper remaining on sprayed cranberries at picking time— 


Continued. 
Arsenic | Cc 
s opper 
(As). Lead (Pb). | (Cu) L 

Sam- Dai Condition os 
ple | Spray material used. sn aved of fruit | arse 
No. analyzed. Orig- eed Orig. | Dried Orig- Dried| ing. 

inal fruit. | fruit. inal fruit 

fruit. fri it. ireate| ee: 

| 

; 1916. Parts per million P.ct. 

26166 Sprayed lightly with | Aug. 1, 24. | Unwashed .| 1.2{ 8:7| 4.8 | 34.8; 5.5 139.8] 86.2 
4-450 Bordeaux, 2 Washed 7.... .8| 5.8| 2.5| 181] 2.3 | 16.7 | 86.2 
lbs. resin fish-oil soap, 

2 lbs. lead arsenate | 
(powder). 8 

26167 | Sprayed normally with |__... do......| Unwashed .| 1.3] 9.4] 5.7] 41.3} 6.7 | 48.6] 86.2 
4-450 Bordeaux, 2 Washed tees Onl ava2n li 255) el ealel ee salatezoN ya ebeee 
ibs. resin fish-oil soap, | 
2 lbs. lead arsenate | | | 
(powder). § | | 

26168 | Sprayed heavily with |___.. doze.) Unwashede| a7 t228) 4955565 1 OLOna7bs2 ee soae 
44-50 Bordeaux, 2 Washed 7..|— 1207) 7 5)) 358) (2836) 4265/5346) |= 86.0 
lbs. resin fish-oil soap, 

2 Ibs. lead arsenate | | 
(powder). 8 | | 

26169 | Oversprayed with 44 | Aug. 2, 24. | Unwashed.|} 2.5 | 19.1] 9.2 | 70.2 | 11.4 | 87.0] 89.9 
50 Bordeaux, 2 Ibs. Washed 7...| 1.0| 7.6) 4.4] 33.6! 3.7 | 28.2} 86.6 
arsenate (powder), 2 
Ibs. resin fish-oil soap.§ | | 

26170 | Check (umsprayed).§. .-|.............. Unwashed.; .1 ot 6s 454 1S One aelie S055) 
: Washed7...| .1 aiff S61 4545 150) S74" 8645 

27337 1 | 4-5-50 Bordeaux, 2lbs. | June24, Aug.| Unwashed .)......|.-....|---.--- [peste 2.2 | 17.2] 87.2 
resin fish-oil soap. $ Sy Washed: 7.4): Sarina. ese. = esses 1087-8 ee eee 

273381¢ | 10 lbs. lead arsenate | July 22. Unwashed ah 4: ool isp tao Ge ae eserier 87.1 
(paste), 50 galls. Washed 22510145) 1e1 Oy ere. |caen ee Sie ee 
water. !1 | | 

2733910 | 10 Ibs. lead arsenate | July 22, 24. | Unwashed .; .16/ 1.2) 1.1) 81 }....-.).....- 86. 5 
(paste), 21bs. laundry Washed) 7.5 Git oad pie | Seek: |e ieee | eee eee 
soap, 50 galls. water.l | 

273401] 5 lbs. lead arsenate | June 28, Aug.| Unwashed .| 3.9 | 30.7 | 19.1 (150.4 |......)...... 87.3 
(powder), 50 galls. il. Washed?!) 125) 4] 11 8111 Se hOONG: | nes = sl gee ee 
water.1! 

3 lbs. lead arsenate | Aug. 19. | 
(powder), 50 galls. | 
water. 2 : | 
7346 1| 4-5-50 Bordeaux, 2 lbs. | June 24, Aug.| Unwashed -)......|......]...-.- Epspees 3.0 | 23.4 | 87.2 
resin fish-oil soap. 9 3 WW cS i a ed tired | EE ee ee entrees Uist Peay ee Se 

2734710 | 10 lbs. lead arsenate | July 222 Unwashed ey 14s es | ee Oe Sel eee = eee 86.7 
(paste), 50 galls. IWiashledaza: Ste 204s Sd Aol 3) ees ND re Berchet er 
water. J | 

2734810 | 10 Ibs. lead arsenate | July 22,24. | Unwashed; .15| 1.2] 18.5) 11.7)_.....)._._.. 87.2 
(paste), 2lbs. laundry Washed 7...| .09 BCA | met A Zfetes| laa ese See (ies, Ss 
soap, 50 galls. water. 11 

273491| 5 lbs. lead arsenate | June 28, Aug.| Unwashed .| 3.9 | 30.7 | 18.9 |148.8 |......|.....- 87.3 
(powder), 50 galls. iG Washed Teele 5 Silt) ai 25 Ann O77 | eee | eee eee ee 
water. | 

3 Ibs. lead arsenate | Aug. 19. | 
(powder), 50 galls. | 
water. 12 | } 
27181 | Check (unsprayed)"...|............-. Unwashed .| .02! .14 -£) 259° | 059 1 6:4) |" 36.0 
Washed 7...) .02| .14 4] 2.9 Bf eas lat YE | oe i 
1917. | | - 

28686 | 4 Ibs. lead arsenate | June26,July| Unwashed. 1.1 | 9.6 | 4.5 | 39.5 |...... (enege 88. 6 
(powder), 50 galls. 6, 30. Washed 7.../ -.6 | 5.3 2. 90\0 25. 4a eee os eae te See 
water, 2 lbs. caustic | | 
potash fish-oil soap. 1 | | 

28685 | Check (unsprayed) 33._.!_...........-. Unwashed .| .01 | .08 SUM eee WalpeS Oeste erat 

| Washed 7...; .01] .08 oa | Gna 45, 8o|e seas 

28556 | 3lbs.lime, 4Ibs.copper | June 28, Aug.| Unwashed. .1 .8 165) “4297 > SES IOiGEnsiae 
sulphate, 2 lbs. resin 4, 20. Washed7.... .1 .8 iO), 4G95| els Zilia OS Rial eee 
fish-oil soap, 50 galls. | 
water. }8 | 

28830 | 4 Ibs. lead arsenate | June 26,July| Unwashed. 1.2 | 10.0] 4.8 | 40.0 |..__.- eres So 88. @ 
(powder), 2 lbs. caus- 26, 30. Washed 7...) .3 Pag al Vie) Le a toad Us oat) eae a ee Ab oy 
tic potash fish-oil | [ 
soap, 50 galls. water.13 


1 Early Biack. 
7 Washed by soaking berries in water for a short time, pouring off the water, adding more water,and 
repeating operation three times. 
8 Harvested Oct. oy 1916, Brown Mills, N. J. 


§ Harvested Sept. 23 


10 Late Home. 
ll Harvested Oct. 2, 1916, East Wareham, Mass. 
12 Harvested Sept. 25, 1916, East Wareham, Mass. 


18 Harvested Oct., 1917, East Wareham, Mass. 


, 1916, East Wareham, Mass. 
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Some of the samples from New Jersey reported in Table 11 represent 
plots which were purposely oversprayed and contain relatively large 
amounts of spray residues. The lots sprayed according to recom- 
mended schedule contain much less spray residue. Samples 27340 
and 27349 show a comparatively large amount of spray residue, but 
these samples are from experimental plots which were sprayed late. 
The other Massachusetts samples show very little spray residue. 
The results indicate that when sprayed with the regulation spray and 
washed before using the berries contain but little spray material. 


TaBLE 12.—Copper, lead, and arsenic remaining on sprayed grapes at picking time. 


| ; Arsenic | © Copper 
(As). Lead (Pb). | (Cu). 


Sam- Date Condition 

ple Spray material used. sprayed of samples 5 | | é 

No. : analyzed. | Orig-| ), Crig=| p53 yrig- 
inal | ued raat ee 

fruit. | fruit. 

| 


fruit. fruit. 


1915. Parts per million. IPACk 
23565! | 24 Ibs. lead arsenate | June4, July | Unwashed. 0.25 | 1.50 | 2.6] 15.1] 0.8 
(powder), 4-4-50 Bor- 16. Washed 3..| .14; .80| 2.4) 14.0 Ae) enc hiiseaene 
deaux.? 
23566! /1 Ib. lead arsenate |..... Oss seki Unwashed .| .13; .80] 2 
(powder), 4-4-50 Bor- Washed ’..| .13] .80] 1 
deaux.? 
235671) (Check plat (unsprayed@)2|_ 2-2. 25255... |Sctccee nce. -07 | .40 
235711 | Check plat (unsprayed)4)..............]..-....-...-- S07 240 
235721 | 3 Ibs. lead arsenate | July 6. Unwashed .| .44 | 2.70 | 1. 
(paste), 2 Ibs. fish-oil Washed ?..| .30/ 1.80}; 1 
soap, 3-3-50  Bor- > | | 
deaux (sprayed with : 
coarse nozzle). 
3 Ibs. lead arsenate | July 19. 
(paste), 1 lb. laundry 
soap, 3-3-30  Bor- 
deaux (sprayed with 
coarse nozzle). 
235731 | 5 Ibs. lead arsenate | July 6. Unwashed .| .80 | 4.80 
(paste), 2 lbs. fish-oil Washed 3../ .35 | 2.10 
soap, 3-38-50  Bor- 
deaux (sprayed with 
coarse nozzle). 
5 Ibs. lead arsenate | July 19. 
(paste), 1 lb. laundry } | 
soap, 3-3-50  Bor- 
deaux (sprayed with 
coarse nozzle).4 
Ibs. lead arsenate | July 6. Unwashed .| .80 | 4.70 be 
(paste), 2 lbs. fish-oil Washed 3...) .35 | 2.10 : TES Da) oy he 
soap, 3-3-50 Bor- | 
deaux (oversprayed, 
| Coarse nozzle). 
| 5 lbs. lead arsenate | July 19. 
| (paste), 1 Ib. laundry 
soap, 3-3-50 Bor- 
deaux (oversprayed, 
coarse nozzle).4 
Ibs. lead arsenate | July 5, 17. | Unwashed; .40| 1.90) 1.5); 7.1} 1.2] 
(paste), 3-3-50 Bor- Washed 3../| .40/; 1.90) 1.2] 5, S74 
deaux (sprayed with | | 
trailers, using fine | 
|  nozzles).® | 
236891 | 3 Ibs. lead arsenate |..... Gon eer Unwashed .| .82 | 3.90 
(paste), 1 1b. laundry Washed 3..| .50 | 2.40 
soap, 3-3-50  Bor- | | 
deaux (sprayed with 
trailers, using fine 
nozzles) (normal 
schedule for this re- 
gion).5 


1 Concord. 

* Harvested Oct. 9, 1915, Benton Harbor, Mich. 
3 Samples washed in running tap water. 

4 Harvested Oct. 9, 1915, North East, Pa. 

5’ Harvested Oct. 27, 1915, North East, Pa. 
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Continued. 


Sam- 


ple 
No. 


Spray material used. 


Date 
sprayed. 


Condition 
of samples 
analyzed. 


Arsenic 
(As). 


= 


Lead (Pb). 


Orig- 
inal 
fruit. 


fruit. ia 


inal 


23690 1 


25836 1 


25837 1 


25838 | 


25903 1 
25904 | 


25905 ! 


25906 ! 


25907 1 


26016 8 
26017 8 


26018 8 


3 lbs. lead arsenate 
(paste), 1 1b. laundry 
soap, 3-3-50 Bor- 
deaux (spray applied 
with fine nozzles set 
at rear of sprayer).® 

Check plat (unsprayed)é 


1 gall.lime-sulphur, 33° 
B.),7 galls. water. 
4-4-50 Bordeaux 6...... 
8 Ibs. Bordeaux (com. 
paste), 1 lb. lead arse- 
nate (powder), 50 

galls. water. 
8 lbs. Bordeaux (com. 
paste), 50 galls.water.6 
Check plat (unsprayed)? 


1 Ib. soap, 14 Ibs. lead 
arsenate (powder), 
3-3-50 
(used trailers with 
medium nozzles).7 

1 lb. soap, 24 Ibs. lead 
arsenate (powder), 
3-3-50 Bordeaux 
(used trailers with 
medium nozzles).? 

1 Ib. soap, 24. lbs. lead 
arsenate (powder), 
3-3-50 Bordeaux 
(used trailers with 
medium nozzles). 

1 Ib. lime, 1 Ib. soap, 24 
Ibs. lead arsenate 
(powder), 50 galls. 
water (double appli- 
cation).7 

1 lb. soap, 14 lbs. lead 
arsenate (powder), 
3-3-50 Bordeaux 
(used trailers with 
fine nozzle).7 

4-3-50 Bordeaux (me- 
dium set nozzle).9 

4-3-50 Bordeaux (me- 
dium set nozzle). 

2% lbs. lead arsenate 
(powder), 2 lbs. laun- 
dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, fine nozzle). 

2% lbs. lead arsenate 
(powder), 1 lb. resin 
soap, 3-3-50  Bor- 
deaux (sprayed with 
trailer, fine nozzle).9 

4-3-50 Bordeaux (me- 
dium set nozzle). 

2% Ibs. lead arsenate 
(powder), 2 lbs. laun- 
dry soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, coarse nozzle). 

24 Ibs. lead arsenate 
(powder), 1 lb. resin 
soap, 3-3-50 Bor- 
deaux (sprayed with 
trailer, coarse nozzle). 


1 Concord. 
3 Samples washed in running tap water. 

5 Harvested Oct. 27, 1915, North East, Pa. 
6 Harvested Sept. 30, 1916, Benton Harbor, Mich. 


Bordeaux | 


1915. 
July 5, 17. 


Aug. 12. 


July 6, 21. 


June 15. 


Aug. 4. 


June 15. 


June 28. 


Aug. 4. 


6 


Unwashed . 
Washed 3 .. 


Unwashed . 


Washed 3 ..| 


Unwashed . 
Washed 3 _. 


Unwashed . 
Washed 3 .. 


Unwashed - 
Washed 3 .. 
Unwashed . 
Washed 3 .. 


Unwashed . 
Washed 3.. 


Unwashed . 
Washed 3 .. 


Unwashed . 
Washed 3... 


Unwashed . 
Washed 3... 
Unwashed . 


| Washed 3... 


Unwashed . 
Washed 3... 


7 Harvested Oct. 6, 1916, North East, Pa. 
8 Catawba. ; 
9 Harvested Oct. 13, 1916, Sandusky, Ohio. 
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TABLE 12.—Copper, lead, and arsenic remaining on sprayed grapes at picking time— 
Continued. 


Spray material used. 


Date 
sprayed. 


Condition | 
of samples) 
analyzed. [One Dried 


26019 8 | 4-3-50 Bordeaux 
(sprayed with me- 
dium set nozzle). 

Ibs. lead arsenate 
| powder), 2 lbs. laun- 
dry soap, 3-3-50 Bor- 
deaux (oversprayed 
with trailer, coarse 
nozzle). 

Ibs. lead arsenate 
(powder), 1 lb. resin | 
soap, 3-3-50  Bor- 
deaux (oversprayed | 
with trailer, coarse | 
nozzle).9 
43-50 Bordeaux 


23 


| 2 


26020 § 


(sprayed with me- 
dium set nozzle). 
lbs. lead arsenate | 
(powder), 2 lbs. laun- | 
dry soap, 3-3-50 Bor- | 
deaux (sprayed with | 


24 


zle).9 | 
4-3-50 Bordeaux) 
(sprayed with me- 
dium set nozzle). 

Ibs. lead arsenate | 
(powder), 2 lbs. laun- | 
dry soap, 3-3-50 Bor- 
deaux (sprayed with | 
water, medium noz- | 


) 

24 Ibs. lead arsenate 
(powder), 1 Ib. resin | 
soap, 2-3-50  Bor- 
deaux.? 

3-3-50 Bordeaux (set | 
nozzle). 

14 lbs. lead arsenate | 
(powder), 1 lb. resin | 
fish-oil soap, 2-3- 50 | 
Bordeaux (trailer, | 
medium nozzle) 
(schedulerecommend- 
ed for this region). 


26021 8 


24 


28881 8 


288828 | 3-3-50 Bordeaux (set 
nozzle). 

1% lbs. lead arsenate 
(powder), 1 lb. resin | 
fish-oil soap, 2-3-59 | 
Bordeaux (trailer, | 
medium nozzle).1! | 

3-3-50 Bordeaux (set 
nozzle). 

14 lbs. lead arsenate | 
(powder), 1 lb. resin | 
fish-oil soap, 2-3-50 | 
Bordeaux (sprayed | 
with trailer, medium | 
nozzle). 

23 lbs. lead arsenate 
(powder), 1 Ib. resin | 
fish-oil soap, 2-3-50 | 
Bordeaux (sprayed | 
with trailer, medium | 
nozzle).U } 


288838 


trailer, medium noz- | 


1916. 
June 15. 


June 28. 


Aug. 4. 


June 15. 


June 28, July 
if 2: 


June 15. 


June 28, July) 
12. | 
| 


| 
ee 2. 


1917. 
June 18. 


July 2-4, 24- | 
25. | 


June 18-20. 


July 2-4, 24- | 
25, Aug. 14.) 


June 18-20. 
July 2-4. 


3 Samples washed in running tap water. 


8 Catawba. 


9 Harvested Oct. 13, 1916, Sandusky, Ohio. 
10 Samples washed by soaking the grapes in water for 5 minutes, pouring off the water, and then washing 


in running tap water. 


u Herevestedt Oct. 27, 1917, Sandusky, Ohio. 


| Unwashed _ 


Unwashed -| 
| Washed 1o 


. 30 
10 


Unwashed -| 
Washed 3... 
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Washed 3...| 


Unwashed .| 4. 
Washed =| I}. 


Unwashed . 
Washed 10. _| 


7.10 |35. 50 


-; 3.60 18. 00 


Unwashed . 
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TABLE 12.—Cup per, lead, and arsenic remaining on sprayed grapes at picking time— 


Continued. 
Arsenic 4? Copper 
(AS). Lead (Pb). (Cu). 

Sam- : Date Condition | Loss 
ple Spray material used. oeeea of samples | aay 
No. payee. analyzed. |Orig-|...,| Orig-|_;..3| Orig-|,_: BEES 

| Dried} -—-5 | Dried] ; Dried! ing. 
se peathical roses (learnt ees ea 
fruit Bal SECT UDG) | ee GULL : 
| 
: | 
1917. Parts per miilion. Pct. 
288842 | 3-3-50 Bordeaux | June 18-20. | Unwashed .| 5.70 '31.10 | 13.0 | 71.0 | 4.3 | 23.5 | 81.7 
(sprayed with set Washed 10._| 4.40 |24.00 | 12.0 | 65.6 | 3.3] 18.0 |...__. 
nozzle). | 
24 lbs. lead arsenate | July 2-4, 24— 
(powder), 1 Ib. resin 25. 
fish-oil soap, 2-3-50 
Bordeaux, (sprayed 
with trailer, medium 
nozzle) 13 
288868 | 3-3-50 Bordeaux | June 18-20. | Unwashed .} 5.90 30.30 | 14.8 | 75.9 | 2.3] 11.8] 80.5 
(sprayed with set Washed !0_.} 1.30 | 6.70, 3.9 | 20.0] 1.7] 8.7 )...... 
nozzle). | 
14 lbs. lead arsenate | July 2-4, | | 
(powder), 1 lb. resin Aug. 14. 
fish-oil soap, 2-3-50 | 
Bordeaux (sprayed | 
with trailer, medium | 
nozzle) 1 : | 
2888712 3-3-50 Bordeaux | Junels. | Unwashed .| 4.60 24.30 |......|....-- 6.4 | 33.8] 81.1 
(sprayed with set Washed-!0__| 1.80 | 9.50 |......|..-.-- G77 ee 
nozzle). | 
1 lb. calcium arsenate | July 2-4, 24— | 
(powder), 1 lb. resin 25. 
fish-oil soap, 2-3-50 
Bordeaux (sprayed 
with trailer, medium 
nozzle).13 i 
288888 | 3-3-50 Bordeaux | June 18-20. | Unwashed .| .08| .40 .9| 4.5] 1.5] 7.6] 80.2 
(sprayed _ with set Washed !9..| .08] .40 SO) e425) |ineel soi | ae Oe On eee 
nozzle) .11 
2888922 | 3-3-50 Bordeaux | June 18-20. | Unwashed .| .08 | .40 oe) PEPE USS 760 |) 052 
(sprayed with set Washed 10 -08 | .40 aes als alle Sel Oks. 
nozzle).}3 
8 Catawba. 


10 Samples washed by soaking the grapes in water for 5 minutes, pouring off the water, and then wash- 
ing in running tap water. 

11 Harvested Oct. 27, 1917, Sandusky, Ohio. 

12 Ives. 

13 Harvested Oct. 18, 1917, Sandusky, Ohio. 

WEATHER CONDITIONS. 

Nos. 23565-67: Ideal for spraying during both applications; all foliage and fruit were covered. 

Nos. mee 1-74 and 23688-90: Heavy rain on July 8, which seemed to wash off a large amount of the spray 
material. 

Nos. 25836-38 and 25903-07: No abnormal weather conditions reported. 

Nos. 26016-21: Dry, hot, clear; season unusually dry. 

Nos. 28881-89: Rainfall normal: in no case did rain interfere with the spraying, nor did rain fall before 
material was well dried. 

The Michigan samples and the Pennsylvania samples mentioned in 
Table 12 that were sprayed according to normal schedule showed 
very little spray residue at harvest. Grapes sprayed in Sandusky, 
Ohio, according to the schedule formerly used in that region showed 
a decided spray residue on their surface at harvest. As this spray 
residue was no doubt due mainly to late spraying, the Bureau of 
Entomology has recommended a new schedule which is given under 
Sample 28881. Table 12 shows the composition of grapes sprayed 
according to the recommended schedule as compared with that of 
those sprayed under the schedule formerly used, as well as the com- 


position of grapes sprayed under various experimental schedules. 
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wetceees Ofes  sG0DS lencee = Neeser 3 Os OOLT 0 26c, -\0502%) | 00188. | «se XATRO 

Se Outs Ove GOK estes == |20.090e | OSC) KO | 00s om eg | ces sO : 

ee OT’ | OTE’ | 6B 7777777777777] O*00SS | O'TZF | 070002 | 00°SZE |" ~ Spus UIAYS | “FZ-T¢ ATUL “OZ-8T ra (SQ G2z “ommssesd) 1038M 

os OOF° | OST? 1 ess bn" "| 00008 | O'8zE | O'092 | OOLeT |" x4TBD | OUNL “TE-6Z ABW | ‘S]TBS OG “(Iopmod) ojBuESIe pBET “SqI & 


48 


BULLETIN 1027, U. S. DEPARTMENT OF AGRICULTURE. 


Several spray schedules are represented by the samples shown in 
Very little spray residue was present on the apples, except 
Samples 23598, 33378, and 33379, which were purposely heavily 
sprayed, and the apples from Grand Junction, Colo. 
ples from Grand Junction showed so much more residue than the 
apples from other districts that the spraying schedule was changed 
in 1916 and 1917, with the result that much less spray residue was 
found on the fruit. 


Table 14. 


The 1915 sam- 


TaBLE 15.—Arsenic, lead, and copper remaining on fruits and vegetables sprayed with 
poisonous sprays (summary). 


Arsenic (As). Lead (Pb). Copper (Cu). 
Determi- 
Product. nations ; | eae 
RECS Oa euema Dry basis. epee |. Dry basis. Sue | Dry basis. 
Bonen Parts per million. 
Sprayed..... Whole.......| 0.02— 0.94] 0. 10- eo) Oba 20) 2E0> 9 “PALO sccccusccdlscsconssscsee 
Pal pees .00- .14| + .00- 174 een) Eee ener) ater = iG] gx eek tek OI eae oe ees 
Sikimssee see .04— 4.50) .20-— 35.4 = 282) “AAS 2 SOS ee Se eae ol ee Ce ee ee 
Unsprayed...| Whole....... -00- =. 23}_—. 00- OP oO) GW «oO IK 0) Mt sees tenn Mes a RC 
IPUWN Ds ge see .00- .10) .00- oO eG 54 GE Pipe ante eee oe ee eee ES a 
Scien . 00- 77| . 00- Ges OE TT OS SAD Sek sey es cae Re eee ee 
Cherries: 
Sprayed...-- Whole -04— 85}. 20- 2.3) .6= 1.3] 2.8- 8.1) 2.0— 3.2) 11.9— 15.2 
Whole!..... 102= salle lO= 1.1 -4— 1.3) 1.9- Hs Pa Natl oe = 10S 
Unsprayed..| Who!e....... .02—- .08} .16- SOl ee O—) ews pease 5.3} .5- 1.4) 4.0- 8.3 
Plums: 
Sprayed....- Whole .03— =. 13}. 20- Se = sj] IL G= Sol eo Zia oad 6.8 
Who'el..... .02- =. 10) _—. 20- 6 .2— .5| 1.5- 2.9 .3- .9} 2.4— Oak 
Unsprayed.-.| Whole .03-  .10} =~. 20- Ol roan ete een 2:3) eOo= = EOle aces 3.7 
Whole!l..... -02- =. 07; =~. 10- -4 .2— .3). 1.4- Me? 44. .6) 3.0- 3.4 
Tomatoes: 
Sprayed..... Whote....... .07— =. 30} 1.10- BQ | Sind alee O— an 2988 See el Ae ee OO 
JEAN Kecooee .02- .05] + .30- 9 |e 2a? eo o oman ee 2a neon? OH 4a ens yey 
Unsprayed..| Who’e....... .02-  . 07) =~. 40- 1.4 .3- .9| 6.0—- 16.1 .6- 1.8] 10.5- 30.0 
ZBI caedeon .02—- .02} .40- .4 .2- .6) 4.0- 10.7 so= 152) -8:8= — 20.0 
Celery: 
Sprayed ....- Ie hse ReM ae wanes ae aneeoeneseoseas | Soekteoccealaosscosdesces 4. 7-258.1) 33. 6-2, 150.8 
RSL) gona ore ley [nese nscale Ire Noa ae aS RO Gab ato -9- 16.6) 11.5- 207.5 
IDet nie tsjo baeenie nr ma ene une ee Se Me ae beeen ne ooue 2.1— 85.5) 15.0— 712-5 
SRS isi tee Men ae ene |) a aS sh ee SSS on alla duecobeaonos .7— 8.2) 8.7-— 102.5 
AUP aey oy PaNeere ls IVaA AO uae: Rae ea a aoe que lGdeRacadasslleycosodedds on 250> G22 24. 2- sees 
Cucumbers: 
Sprayed..... Aa 60) (etaeeae a Wea ee Ee a nthe Mle Vaal Soca Sanne Ace e2= L455 en 2Ra6 
RADU Oe anG WGI Pra ayes Sea Nas eee oh onte sic aen allo oooscBoabace so- 8 dy) 6.8= oe 
fo) Sib deere oa | ee ey yi ONG. Ah en Ena al mn ae ai oo. ale Snot Geo Soe 2.5- 2.8) 38.5-— 44.4 
Winspraiyedh \/W HOLE co ste ees xe rcv | Se csesre pe scorer mete =e rereretell Memesie secetereyacere 16350. |e cree 
JETT OMAR oat SPE ee na aN te an ec oldos he Senpcllodscoasol coor .3- (il Sseates 
fol) a eee estes aero Mae bn eee ee arena Goma Seon lasenGobas Geee -o- hel pate Bee 
Cranberries: 
Sprayed....- Whole....... 0.10— 3.90} 0.80- 30.7) 0.6- 19.1) 4.9- 150.4) 1.3- 33.3) 10.6-— 268.5 
Whole!..... 2095 1.50) 70] 1288) 2 6= 1254 409=" S977) RO 16. iS 13086 
Unsprayed..| Whole....... . O1- 10). 08— STlo vad 374) PAS= 5.6|. .6- 1.0) 4.8- 7.4 
Grapes: 
Sprayed..... Whole....... 5- 7.10) .26-— 35.5 .5- 17.6) 2.5- 88.0 .6- 6.4) 2.9- 33.8 
Whole!..... .02— 4.40} .10- 24.0 .3- 12.0) 1.5- 65.6 .o-. 4.2} 1.4— 22:2 
: Unsprayed..| Whole....... .00- =. 07}. OO- al oS eG 6.8), .4— .9} 2.1- 4.7 
ears: 
Sprayed....- Wiholers eas -10- .32) .50- ell .3- 1.0) 1.6- 6.7; 1.5- 3.0) 10.0- 14.5 
Rulip se eee .02— .10) .10— sites .2—- .2) 1.0- led .7— 1.0) 4.9- De 
Skane asses .30— 1.00! 1. 20- 4.3 J8-— 3.2! 3.1-— 138.7) 4.5- 16.2) 19.38— 54.5 
Calves 1.20- 6.40) 4.80- 27.7) 4.2— 21.3) 16.7— 92.2) 12.1— 21.9 52.4— 68.9 
Skin 22225. .30-— =. 90}_ 1. 20- 4.0 .8- 3.0) 3.1- 13.4) 2.1- 12.4) 9.0— 41.8 
Callyax 25 1.20— 6.40) 4.80— 27.7) 4.2— 21.3] 16.7— 92.2) 7.8- 8.2) 25.8— 33.8 
Unsprayed.-.| Whole 5- 10} .30- 6 .2- 3) 1-0 155 .3- .9) 1.7- 4.5 
Apples: 
Sprayed..... Whole......- .08- 5.50) .20- 40.0 .3- 17.0} 2.2— 130.0 .4- 5.2) 2.4—- 24.2 
Pallip es se 202—- =.40) —.10=. 2225 -2- 1.8) 1.3 15. 0) SS a stellt 4.2 
Sika ee .10— 25.70) .50- 130.0 .7— 80.0} 3.3- 480.0 .6- 28.5] 2.8-— 111.3 
Cry esa ee . 70-127. 00) 3.50- 760.0} 2.2-328.0} 11.6-2,000.0; 2.5- 29.5) 12.4— 149.0 
Stem ends...| .40-328. 00) 2. 70-2,000.0) 2.8-550.0) 17. 7—4,400.0) 2.7— 29.4] 15.3- 136.1 
Sikin)2s22e5 es .10—- 22.70) .50- 92.3 .5-— 63.0; 2.4— 256.1 .6- 28.5] 2.8- 111.3 
Calyx 2...... . 70— 83.00) 3.50— 470.0} 2.2-297.0| 11.6-1,700.0) 2.5- 14.7) 12.4— 74.2 
Stem ends2.|} .40- 76.00} 2.70— 600.0) 2.8-252.0} 17.7-1,500.0| 2.7— 21.2) 15.3- 98.1 
Unsprayed..| Whole......- .04—- .44) 1.2 - 22 Rae eo eles — 9.3 .8- 92 FY 2. 3= 4.3 
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TaBLeE 15.—Arsemie, lead, and copper remaining on fruits and vegetables sprayed with 
poisonous sprays (summary)—Continued. 


Determi- | ; : 
Product. nation Arsenic in each fruit. | Lead in each fruit. Copper in each fruit. 
made on. | 
| 
Peaches: Mg. Grains. | Mg. Grains. Mg. Grains. 
Sprayed..| Who!e...j0. 002-0. 115)0. 000031-0. 00180 0. 024-0. 297)0. 00037—0. 00460|.......----|------.......--- 
peas O00 OI OO000O > 000221 1007= 7 10021) 0001s O0095| Peseta aan mcier ees ay 
Skin - .001— .101) .000015— .00160) .013— . 284] .00020-— .00440).........-..|.--------2---..- 
Unsp-ayed.| Who!e . 000= . 026) . 000000— . 00040) .000= .057] . O0000— .00088).......----].-.-...-.2...--- 
Pulp .000— . 009} .000000- . 00014! .000— .032} .00000- .00049)...........]-....222.222.2-- 
. Skin...-. .000- . 017} .000000- - 00026} .000= .033) .00000— .00051).......-....)......-22.222.--- 
ears: 
Sprayed..| Whole...| .013— .049) .000200— .00075| .039- . 151} .000°00— .00230/0. 227-0. 411/0. 003500-0. 00630 
Pulp.-..-] .003- .010| .000046- .00015) .015— .029) .000230- .00045| .095— .120) .001560- . 00180 
Skin.-..] .005- .023} .000077— .00035) .012- .073) .090180—- .00110} . 102— . 261] .001690— .00400 
Calyx...| .002- .016| .000031— . 00025) .005- . 053] . 000077— . 00082) .030- .030] .000460— . 00046 
Skin 2...} .005- .014| .000077— .00022| .012- .054] . 000180— . 00083) .049- . 200) .000750- . 00310 
; Calyx 2 .! .002— .016) .000031- .00025' .005- .053} .000077— . 00082! .011— .020} .000170— . 00031 
Unsorayed.| Whole...| .006— .013} .000092— .00020) .022- .037| .000340- .00057| .033- .113] .000510— . 00170 
Apples: 
Sprayed..| Whote...| .004— .900) .000062— .01400) .035-2. 800) . 000550— . 04300] .054— .380] .000830— .00590 
Pulp...-.| .002— .042) .000031— .00055) .015— . 230) .000230— . 00350) .035- .072| .000540— .00110 
Skin....| .002- .442) .000031- .00580) . 010-1. 600) .000150- .02500} .010— . 273) .000150— .00420 
Galy Xe . 001— . 154} .900015— . 00240! .003— . 400) .009046— . 00520} .003— .032) .000046— . 00049 
tem 
ends .-| .001— .310} .000015— .00480) . 003- . 768] .000046- .01200} .003- .035) .000046- .00054 
Skin 2...} .002- .345) .000031— .00530, .007— . 958) .000110- .01500) .010- . 273) .000150- . 00420 
cals 2._| .001— .127) .000015-— . 00200) .003— . 332) .000046— .00510) .003— .016) .000046— . 00025 
tem 
ends 2.| .001— .170} .000015- .00260; .003— .524) .000046— .00810) .003- .025) .000046- . 00039 
Unsprayed .| Whole. .| .005- .051) .000077- .00079| .019= .178) .000290— .00270) .024— .093| .000370- .00140 
1 Washed. 2 Wiped. 


TaBLE 16.—Precipitation reports for sections where samples analyzed were harvested. 


BERLIN, MD., SECTION. 


Precipita- Precipita- Precipita- Precipita- 
Date “one Date tion. Date. tion. Date Honk 
1915 Inches. 1915 Inches. 1915. Inches. 1915. Inches. 

May 3.. Trace || June 1... 0.02 || July 2.. 0.58 || Aug. 6.. -30 
4_. 0. 08 Die 1.75 4.. 5 U2 Se . 20 
Nee Foon |i Bon 1. 20 See . 80 Oe #25 
glee . 63 525 .O1 8. . 07 Oe. . 20 
A3.. Trace. Ge . 08 1) oe .o7 AS . 28 
ee Trace. Wes . 07 113} . 58 14_. . 04 
16... . 44 Sie 51163 lier . 48 Dns . 01 
ee Trace. 14_. . 05 20 2. 20 22s. . 01 
20-: . 02 16_. . 02 Pl & .10 hee Trace. 
PAL . 20 Nefse . 70 28 _. OS: 
24_. . 67 || 18... Trace. 6.10 29_. .O1 
26... . 22 |i 19... . 58 13.17 30. 11 
29 47 Tp) . OL —>—= — 
30... 50 : Dips SOA NIRS dese ds Trace. 3. 94 
30: Trace oc 0.15 15,12 

3. 38 ao — Boe . 60 

13. 26 4,84 4. 1. 20 

13,84 ue Trace. 


1 Normal. 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 


SPRINGFIELD, W. VA., SECTION. 


i Aug. 


Date Frecipite: 
1915. Inches. 
May 3.. 0. 21 
i (ee Bitsy 
1S oD 
16_. 1.05 
1 fia 5 
20... HPAL 
2 -03 | 
Dope se SEY! 
24_. Trace. 
30255 | . 67 
Bee! - 05 
4.31 
13.69 
July 4.. .35 
ae ‘ 
Sax Sie. 
RES. .79 
ee .14 
15: 53 .07 
IG2==2| . 05 
19_. Trace. | 
20... 153} 
Ze . 08 
2 Trace. 
FAR A ate 
29... . 64 
3.32 
13.57 
} 
1917 
APT SZ tee 0. 62 
AE Trace. 
ee i 2523 
Rie eae -33 
Ie Bes ee Trace. 
1 Ye ee . 23 
DY TR Rapes Trace 
26 25kE Trace 
3.41 
14,28 
May 4...... 0. 30 
py igeees -61 
[ee .45 
Se 0.10 
LN eereee | Trace. 
1916 
May Season. 0. 09 
Giese e . 02 
pa Trace. 
8... -10 
Gsisec2 Trace. 
6S eso -01 
202.68 25 Trace 
OLS oe ae Trace 
pa ea ee -01 
30-. - 05 


Date. 


1916. 
May. alse == 


| 
| Precipita- Precipita- || Precipita- 
| tion. ‘|| Date. tion. | Date tion. 
Inches. 1916. Inches. 1916. Inches. 
| Trace. || May 2...-. 0.06 || June 3....) 0. 38 
1. 46 Se .13 (ie . 30 
. 05 ’, . 07 oe 5a) 
| SPAL (ex . 38 ee . 20 
Trace. S76 Trace. 10.. SOT) 
.37 1B Trace. Gy - a2 
. 34 || 16.. 1. 02 | 162: 1.36 
- 06 |} DA eee - 42 | 19_. 21 
. 06 Ws us 518%) ALY. Sail 
. 06 | 295. . 30 | AR. . 30 
Roy 3022 - 50 | 
3. 87 
2.96 3.01 | 13.86 
13. 86 13.69 | 
| Aug. 3.. .32 
10 || July 2....| .31 | 6. 1.05 
1.05 || TOR s| 3235 | "ise Trace. 
1.10 | PAS . 05. || 822 .10 
| . 30 13>. en ti ait 
-18 | ives 20 || i oe 134 
P157h 162 . 32 || 15. .14 
13 || rahe | 531 pi poe Trace. 
. 40 || ee Bosal I Trace. 
- 42 | 21S . 40 28.. . 60 
Trace. | WG =o - 60 | 
1.75 || | 2. 66 
| 2.70 | 13.88 
5. 58 || 13. 57 | 
13. 88 || | 
| | 
H | 
FORT VALLEY, GA., SECTION. 
| 
1917. 1917. 
Trace. || June 25.. Trace. || July 14 Trace. 
. 82 || 20ee Trace 162522 -18 
Trace. || Fell = Trace. 75. Trace. 
- 63 || 29... . 20 I etscciak .53 
| 305 . 10 19 eee a23 
2.91 PLES 1. 03 
13.11 1. 34 1 -10 
14.21 Data Trace. 
Trace. Danis Trace. 
Trace. || July 4 0. 96 24 1. 56 
0.10 a aee -10 ae Trace. 
. 50 G22.2 52 Trace. 26-555. .10 
Trace. sss Trace PA (Else Trace. 
0. 44 Site Trace 
Trace. 1p eeseee Trace 4.7 
15.87 
WENATCHEE, WASH., SECTION. 
| 1916. | 1916 
0.04 || June 24.... 0.06 || July 2.... 0. 99 
25... .| Trace. | Siew Trace. 
s8Y? Zor SiG! Lee oe Trace. 
1.86 Py fae 22 | 16.. 52 
2856 - 06 | Dieerre Trace. 
Trace. 29.. Trace. | 
Trace. 30. . 04 | 1.51 
sik: | L 38 
Trace. 1.04 |] 
- 32 1,96 | 
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TABLE 16.—Precipitation reports foi sections where samples analyzed were harvested— 
Continued. 


HART, MICH., SECTION. - 


Precipita- Precipita- Precipita- Precipita- 
Date fon Date tion. Date. tion. Date. - | ‘tion. 
1916. Inches. 1916 Inches. 1916. Inches. 1916 | Inches. 

Mayrlens2-- 0.75 || June 8..... 0.72 || July 31..... Trace.) || Sept-.7.- --= 0.65 
Resse Trace. Oe Be es . 28 Dass | . 05 
Gene | -15 14 -95 3. 26 epee .14 
: Bese ese oat Wg ees ~45 12.92 14... 2 Trace. 
10.. 1.27 18220. . 04 SSS 1Gesace 04 
HAS! 2 . 30 23a HZ) || PAU Se oe ee 85 IGE See .18 
i baceient -18 26/05. Trace. ie Pe -13 ee 14 
ise . 06 SO. .97 5 eee . 53 2c ales 
Pee ee . 28 (Hwee .10 PEAS e - 07 
Zee -05 4.94 LORE ee -16 208 ee ee . 16 
PX lec .07 12.39 See -10 Meee - 40 
DOs ee 45 WB baise . 38 2S .14 

July 8... Trace. 30s .25 
3. 83 13.. all) Sell 
13.76 1GE= 2. 27 2. 50 13.00 

= 20S sses2 - 53 12.42 

June 2520 ak 225 . 04 
"Y Sens .58 OAS See 20 il Sept. d=. .5< 97 
CAMDEN, N. J., SECTION. 
1915 1915. 1915 1915. 

July 1 | 0.19 || July 21-.-. 0.20 || Aug. 7.. Trace. || Sept. 7 Trace. 
Dee: | .53 Pa cone Trace. 8.. 1.05 119}, 0. 08 
estos Trace. PAD sae Trace. 9.. 2 20) Woe . 29 
( Veen - 08 Wliscsen . 28 2 AOS 18.. Trace. 
NSS Rs Trace. D9 bi 1.00 | 45 .01 19.. . 09 
es Trace. 30... -01 | opie - 05 PA Ue - 40 
Ceeaee . 67 Wels Trace. ~ 262. Trace. 

Aes Trace. 4. 62 Pails Trace. 

iPesace . 64 1 4. 30 | Zoe .07 . 86 
Woe =| - 35 | —— | 28.225 -03 13.74 
Ios! Trace. || Aug. 1.. 3s 29). 2 1.05 

1@scecal 5X Die 02 | 30... . 74 

iVpsares ~15 See 58h) | 

Seer Trace. 4. 2.10 | 6. 61 

19... 25 oes Trace. | 14.59 

20 ar Trace. 6. ol | 

ARLINGTON, VA., SECTION. 
1916 1916. 1916. | 1916. 

J Suliys 225-5- 0.01 | Aug. 4... 0.13 || Sept. 6.. 0.06 || Oct. 6.- Trace. 
Besos Trace. Gass 1. 46 es Trace. 9.- 0. 03 
Gigs ss . 34 ae .17 rats 31 10% -01 
1 Oza .73 9... Trace. 9... Trace. 13: - 09 
ijseeec 04 13-- .19 14.. Trace. iscase .02 
N@sosge Trace. 16.. . 30 ian 1.17 N6E= . 04 
Wise -03 Zane - 05 18... -18 | Tig fees Trace. 
LOE Ee . 09 ON Gs . 45 aoe - 46 elses ai - 05 

20 reae Trace. 28. - 08 |; DR Trace. 1! Pe 1. 24 
ID esese 1.67 30. Trace. 29. . 38 20... . 02 
OY. Ma Sil Sh hear . 26 
Dee 1.85 2. 83 2.57 
20s .02 14.40 13.59 1.76 
PAS eee 04 13.09 
Sept. 2.... SOL i Octs dee <5 Trace 
4.97 
14.65 
SALEM, N. J., SECTION. 

» 1916 1916. 1916. 1916. 

July 10..... 1.60 || Aug. 1. 0.05 || Sept. 2.... Trace. || Sept. 19.... 0. 20 
a Saaee . 34 8.. . 30 6.. 0. 20 29eea- oli?) 
20.. . 48 jbbes -18 (ES 222 
Wks .02 Boos Trace. 8.. aod 1. 83 
PY Aiea 1. 80 14.. - 08 ee - 32 13.81 
23ee2 .05 ON . 42 
2025 - 90 28. . 20 
262226: - 05 

11 OR 
5. 24 14,74 
1 4,43 


1 Normal. 
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TaBLe 16.—Precipitat’on reports for sections where samples analyzed were harvested— 
Continued. 


NORTH LIBERTY, IND., SECTION. 


i | 
Precipita- | Precipita- 2 Precipita- |) Precipita- 
Date tion. || Date. tion. | Date. tion. 1 Date | tion. 
| | 
| I 
1915 Inches. 1915. Inches. || 1915 Inches. | 1917 | Inches. 

Ager2=-.. 0.70 || Sept. 7_. 0. 0loh- Ot 7-- 2. 0. 03 } Oech gee Trace. 
arses . 23 || LOee -22 | fens -10 | Sy ee 0.13 
4 Sao 05 {| ine } . 02 | 1 86 |] 1OeH by 
Yaeee -O1 || 1 | Trace. | 19. 49 || here ai 
Gules . 02 |! 16.. 74 | ee oe Dia ss 1s 06 

bie ae 40 | Lye -30 | 1917. i| d jap | Trace. 
Ieee 1.49 | See -32 || Sept. 2-- - 04 | iv eee . 03 
(eae 04 | ye 54 || 5... Trace. ripe 1.23 
NGS): -08 |] Q2Bires 1.12 || GES - 69 || te | 1. 20 
liZi eae Trace. | Dis 3 - 09 || hie -90 || iL ee | .29 
7 ae - 09 || 4.21 || SF. Trace. || ZY? 832 | -07 
7) eee 1.31 || 13°03 || 14... 05 | oes -.38 
web is .12 || So || 20. . -10 |! 7 aerate .63 
A. 54 | OYer ee 10 |} ip 04 | ef Pere -14 

Sse || eee -56 || Te P| eee 68° 
ees Sew .13 || 13.08 | Bsns . 06 

Sept. 4.. Trace. || Sed 40) es | oleisss) Trace. 
re 225 | ieSee .54 || Oct. 3 | aE == 
Gan 55) | : i 12.42 

PLYMOUTH, IND., SECTION. 
i | l 
1916. by AO | | 1916. 1916. | 
Suby a2 -=- Trace. |, Aug. 7. 0.15 || Sept. 1: Trace. || Sept. 26. 0.62 
iO pee | 0.05 |) it) eee - 04 || 4. 0.19 O74 eee 13 
1s eee | Tok lis 1.55: || bees! 2.01 PASE | -18 
TAS cecal .02 | 15. Trace. | Ge 1.09 | = 
1 ae 41 |) 16__..| - 02 || LB nee] Trace. || 5. 22 
H Le. 52) 20 | 1Wices Trac 13.27 
.99 | PY eae 32 || | 
13.38 || i} 
2.73 || | 
Ape ees 38 || | 13. 49 || | | 
1 . 1! 
EAST WAREHAM, MASS., SECTION. 
| i| | i} | 
| cents Seats naar Precivi 
Date. | FreGDiy | Date. PEs | Date. prunes I) Date | ee 
I} | 5 
1916. || 1916. | 1916. 1917. 

June 4..-.-| 0.40 || Aug. 8... O47 Oci- 2 0.39 || Aug. 3-.. 0.05 
Se 18 | ess - 24 | 2Orerre 221, | ae - 03 
Gea 96 | Wes. - 60 | | 9x 07 
LOS art | Le li 2. 89 | 10_. - 43 
i el -19 |} ieee . 29 | 14.18) 16._. .38 
1A e -67 || 24... Trace. || t) yas 95 
lS 18 WP Trace. || 1917. 2E .10 
a pas | 68 || 1 -20 || June 2.. -08 | 23. 07 
18... -21 |} 28. - - 22 || Ge S280 24... . 03 
19>. Trace. | — i} hie 2.00 |; p49 ane 44 
DAA .39 2.19 | Tree 1.42 | 29... . 04 
7 Joe 65 } 13.26 || 13. 05 | 3 Bee] = 
29: 37 | 16.. . 62 

|| Sept. 2.. Seay ice 1.69 3.30 

RAY |) Gz 71 | Deas = 1 3.26 
12.68 Lie Trace. | DE aL 

l Pew 212 29... .13 |, Sept. 8.- .18 

CH Acadian 78 || ea -50 | ee 1. 87 
easel - 08° || 16... S07) 6.65 | 2022 = . 24 
5. 12 |} Ore - 10 1 2.68 yA: hed . 02 

tOS ae 133) Dou -13 ——— 28: .44 
14. -o2 20. = 200-1) Jupbye i an Trace. 30... .10 
i ss34- aS | 3Op-- 67 | Yeon -o2 — 
182 .10 | 1 i 22 2. 85 
7d aa 78 |: | 2.47 1B aea Trace. 13.56 
23... 4.13 |; 1 3. 56 | 1p ses25 - 08 =S=— 
77: Se oa | | Lea ae = 1S OGus en eae 2 5. 02 
7 see 490 |) Oct. Qos: .09 Die 1.23 || 14.18 
PA tcl -16 fe eee a26 
Bias : 21 Pies | ts are 2. 23, || 

; 1 tee race. 13.10 || 

Ot 22 1.72 | 
1 Normal. 2 Total; daily data not reported. 
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TABLE 16 


Se re 


Continued. 


NORTH EAST, PA., SECTION. 


cipitation reports for sections where samples analyzed were harvested— 


Precipita- Precipita- Precipita- Precipita- 

Bete tion. Date Eon.) ya Date. tion. PENS fon 

1915 Inches. 1915. Inches. | 1915 | Inches. | 1916. Inches. 
Atoll ing at ie | race ||Acme 222° Op ais} Orin Meas Be | OL WSS) Srey oud ihe 0. 16 
DHE ae 0.03 24... - 81 | 11LQ repelea| . 02 Ae eyleti 
SIE ee . 65 2S eal PE ay ee | Trace. one .16 
Bier Al| 3 ZOE - 03 | Ossie Trace. eat 1.61 
ERyealhylgitse .19 B02 Trace. PAS | Trace. See .81 
Theeeiiie .19 | ues T4uien 132 
Sy 1. 24 9. 28 | Dero Nye .O1 
dd Ween . 81 1 3. 26 | 13.80 Ge .O1 
Data . 86 as —— | Wee 5 - 06 
Se act -13 |[Sept. 4-- Trace. 1916 | ile -O1 
Ge -18 oe SO Dili asia e2sae ey PAW eal 
nese .04 ae . 36 |! See Trace. OP. .18 
Oem: .08 Sian 07 |} Aiea tye Trace. PR .16 
PA lesen eas .09 10. O00) Pee . 02 26. Trace. 
PIS ER AIG 19 Wee Soult LG Seale O01 Pry . 59 
Soeur . 02 13eh: .50 || Tees Trace. 29. 15 
saves 32 oes 1.49 || LOR yee | Trace. ae 
SOUS UE: Trace. ie SG} 20 eae | Trace. || 4.47 
Py eel tee Trace SiS He SODA PANE S | Trace. || 13,49 
JI) Trace. || ea bE Se - 04 =e 
5.14 OA eas cyibetocst pS ONCE OL a ALC 
13.21 24. -O1 || . 39 |! aise 1. 00 
——————— 208 .58 | 1 Sok Taso el 5 ORS 

NU ORE Qt Trace. —. 1| SS aes Dee on: - 05 
Bale 5. 40 AENQD |, Ante.) Sie Trace. AQ ey 67 
4.. . 38 | 13. 4G | BASEN . 03 TNs ie . 26 
Hs c .19 | Be cl - 54 PARE ee -07 
ioe SOP KOXOlbs ese ee 38 || See Alt PERCE -08 
Shue OL DE De - 04. || ig bens Trace. Doe .08 
OE 04 | Arse te Trace. ae 49 ZO aa .06 
Tel tie) oe: Trace. yen - 10 || 16Re Trace. |j 27. .01 
Woe . 66 | (Oeste Trace. | Hh avliv acu 20 
IS seri 5 ORB) 4 Tees Trace. fi 23m Trace. — 
ns .07 | Set 20 | Done Trace. 2. 88 
Weisel 24 | Grea ~ 28 | Pat 5 (ie) 13.80 
NF . 04 || eyes Be | Trace. || — 

PAD) sie 62 || ARs 0 1.94 | 2.69 
DAN. 54 || IGese se Trace. 13. 26 ||| 
|! | 
SANDUSKY, OHIO, SECTION. 
| 
1916 | 1916. 1916. | 1917. 

June 2 0.43 |) Aug. 3. Trace ||ROCt. Wace OF OCF iuine Ae 0.14 
See a2 4. 0). 03 Our. Sait Pl a's Trace. 
4. . 29 |) 5 . 02 12 Trace. | 228 male 
Gree . 28 || San .48 183. . 28 | 232% 22) 
Uj aes 02) ibe . 81 1Oze Olin 260! Trace. 
Signs . OL 16_, SNS Sie salle 28un .18 
Os .34 VID Trace. 19_. 42 | 29 . Ol 
NOs5 . 28 || D2 . 67 20% Sl) 

NG 8 | ie 5 ales lh ZA Trace. | 4,21 

sear Trace. | 2. 28 24... Trace. | 13. 82 
Hien W255 13.37 PAS: 01 | 

OR Se EOS} j 2 Trace. ||| July 72: ioe 

20 ane Trace. | Siler S02 95) .OL 

Si ee fort mecca eee 10m Trace. 

24 17) pone race. 1.24 fee . 03 

as 5 Trace. 5 

AS « Trace. | ue 63 12, 43 WPA . 08 

SOlac .08 | gui j “12 | | LBs . O09 

WAL 05 1917 14._. Trace. 

4.36 ok Titoe. June 2... 07 tone 12 

13.82 | on OL iyi 2.33 || lyfpeile Trace. 

| ae : | 6 . 66 |i 21 . 05 

22 103 | ior ; 

Tily oD e . 03 | 23 Tra Gia . 08 || 26. Trace. 
125 Trace. | ae OR | 10). Trace. | 
Bier edly) STi oll 09 | Iai Trace. | . 46 
AVee zu 2| oul “90 |! Majin .14 13.79 

= | eis i | fete | Trace. 
26. 2.03 |: eee Dis eille alibi 778 te Ol 
13.79 | | 12.68 | 16ue 01 || Bie . 20 
| ——= jain Trace. | TON 2: 


1 Normal. 
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TasLe 16.—Precipitation reports for sections where samples analyzed were harvested.— 


Precipita- | 


Continued. 


SANDUSKY, OHIO, SECTION—Continued. 


| 
Precipita- Precipita- | Precipita- 
Date tion. Date. tion. Date. tion. Date tion. 
1917. | Inches. 1917. Inches. 1917. Inches. 1917. Inches. 
Aug. 8... 0.07 || Sept. 2. 0:02: |) Octe. 222 0.03 || Oct. 27. .24 
Ou. Trace. || Be . 03 aan, . 67. || A. ya 0. 44 
ui ee | . 54 Gee 5 oR 4a . 08 29088 1.19 
16 .38 7p . 23 aes . 05 RY. . 06 
reeOe ee Trace. || 20.2 Trace. Ve Trace. || Sie - 93 
PARES . OL Dies 1eSt Suck. Trace. || 
2 ee . 03 290 ee . 02 ies . 02 6. 22 
PS ace! 7 302: Trace. eyes TEA!) 12.43 
oO see Trace. || — 14. Trace. 
Dccer| Trace. | 2. 34 LN ate 3 Trace 
28r as 50 || 12.68 TRb ase :63 
ZS) 30 || iho ees . 85 
30.2 . 04 Doe . 04 | 
23a . 54 | 
3. 99 20: Weg) Trace. 
13.37 | Doan -18 
J 
MOORESTOWN AND BROWN MILLS, N. J., SECTIONS. 
: i| | | 
1915 \ 1915 1915 1916. 

Apr. 3....- 0.69 || Tuly 1..... 0.03 || Oct. 15.-... 0.14 || July 10..... 0.90 
eee 17 || Te 37 | 16.22] . 20 || fi: ake 1.33 
Geeks = . 03 |) Hesse -40 | Dyun| . 40 |) ieee Soe 05 
Tees 73 || SHE 1.04 | yar. 43 
DAS Rese Trace. || 12 SB 2. 37. |i 20> ae . 05 
Domo Ree Trace. | ieee 5 5B) 13.6 || 7A See .o2 
Tifa .07 || AG este 97 | D2 nie ae| 51 
DB Se es 10 | ideas 538) 1916 A ites AE . 05 
DON ps 59 || AQecoes #00) ||) Mayes so . 03 DOE 1.28 
a o45- 90 |} De ae - 10 | ase 39 || 26 see 30 

|| PH fie 5853 (aes BPA 
2. 84 | DO . 64 Ores 43 || 5. 42 
13.19 || ees 06 | he See Trace. || 14.58 

S E 1Gyscsot SS5irt 

May 4..... | 39 | 5. 88 ees .19 |) Ang. 8.7 . 67 
yerses . 69 | 14.58 1 bSYee ee . 03 || Pages s « .38 
Dine . 64 \| Parco -59 || 16.422 Trace. 
ADE £360) Auge 1. .19 | PS | -02 || DAs tees .09 
Bias | 42) || Sue PA D5 20t% 1.05 || DR item .43 
16 eee 07 || Aretha Pi ORs . 03 |] 

Ae | 26 |} Gees -8 Brau * ibys 
DA ea . 70 || Sco 20 | 3.32 || 14,74 

ae 1.50 | eae Sah | 14,03 |) 
73}, ae STG | ioe 47 | Sept: 62.22 Trace. 
DA St 171 yeas ee 04 || June 4..... .10 (Ree .05 
Zoe | 02 | Pais ee . 04 | Saas Sih Suen .48 
4 ae | 06 || Pon cee Trace. | Cae 1.40 15252-4 36 
SOLES 34 | ee ae 1.05 | Sed 15 it .13 
| 2 tee . 80 | Ase ceas 42 29. 03 . 68 
| 5.77 || it eee .14 222 | td 

14,03 | Bs (5) | if SMSIRE, . 06 

| 1 4.74 | IDs nee 12371] 1.81 

Tune sae . 63 || | DORs - 40 |} Water 
Saco . 14 || Sept: 12_- -06 | 21s . 26 || | 
Aerts . 04 iksfee .12 | Wh ys .45 || Oct: 13 : . 20 
HD hee 2 .14 | 19.. 5 183, | | 1 Ges . 85 
ie 1554] DAR ~38 | 3. 78 || 
Haye ae | .44 DOs. Trace. || 13.80 1. 05 
LG ee . 43 13. 64 
eee . 03 | . 69 f 
Does 45 13.76 
Donia Sily | 
BOAAC aE SOOM Oca 44 | 
BBE cc. | Trace. PARSE . 26 |! 

OES . 28 

4.11 eee Trace. 
13.80 Se . 65 | i 
I ia Trace. 


1 Normal. 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 


ROSEWELL, N. MEX., SECTION. 


ete | es Re Math | . arid 
Date. PuceNDILS | Date. Pica Date. Paccpila: Date. Eneetpita, 
1915. Inches. | 1915. Inches. 1915. Inches. | 1916. Inches. 
Za\ 0) Oy nl coe Traces sully’ 35255 Trace. || Sept. 25.-.-. 0.39 || July 20...- Trace. 
Geek 0.01 |) Benen Trace. || QO exes Si7fi IN aeee 0.01 
Ths 06 | eae Trace. Se 23 eee SUPA 
Sian Trace. sles 0.04 | 2.29 | PDs ue .08 
oun Trace. || LOE Ae 12 12.29 re 
LOS 5 il? | ee 5183 —————— 1.04 
UBS Se 27 || tes ROM SOCta asses .09 13.46 
TASS LGA De .O1 | eal OL 
aoe 1.44 | OAs . 02 lef Trace) Aqg. 7.2 1.00 
UGS see 3.48 || PD ass} Ol ieee . 02 oe eer| 4.57 
Apne 23 QBE Trace. | | Geel NOH] 
Stas -O1 |} Die -10 || 5 Lee aon 
Ques? 02 |) 2 See 01 | 11.52 | ood! 06 
Dil Trace. |_____—_——-_ | ——————————— || 1 ees) 1.07 
Donne Trace. || .45 1916. 202 .30 
Doerr Trace. || 13.46 || Apr. 12.- 07 |} 21. -OL 
DAO 09 |) eee .36 | PDs Se 52 
2scoe 202) Age Tees Trace. i | 24 | PBT | 1.39 
00. 23 || Stee . 28 || Pa ee | 02 | DH (base . 05 
| Qnse5 . 03 26825) 39 | 30a Trace 
6. 04 |} 1 Ses B23, S30 Rea 03 | | 
1.49 omen 01 | | 9.56 
| reas 48 || | 1.11 | 11.46 
May Dace . 04 || Se .O1 || 1.49 |} —————————— 
PBS ee . 93 || HON se . 08 | ——————— Septaicssce| OL 
2682 2 Trace ZOE Peo iia nya dear fe 4 Trace. 
27 Ol |} ON les Trace. || | bea 11% LOBE=E| Trace 
Se 02 Dds ae Trace. | Dae 30 
Bile 18 | 23am S2eM uM ee 8. = st Trace. : 19) ees| 06 
Dis =| 09 2 445 30. Trace 
1.18 29 03 | GEE Trace — 
Uetz ee Trace 37 
on ———————— He /7/ | ; ——— | 12.29 
June 9.... . 06 11.46 ||. | 44 | SS 
LOA - OL SS 12.08 Cree WMWOpSa4) 14 
is be race || Septs 2. -..| .09 || —————————— Lees Sor 
PB - 06 || AN ES SOL |) Sally P4222) Trace. | eS 76 
PAR -OL 4 sO 622 -68 | Bye 76 
AME es Trace. Oke = . 08 | The 05 14.. 22 
Dies Trace. gees OL | Aven Trace. || LL oe 01 
Bile ee || 03 LD 04 | Die 05 
14 Pah Pes y22") IE ea | Trace. | 
12.08 Pe 3 01 || 1p 01 | awl 
DA ee 73 | ieee Balas) Gy 
} } 


f |] 
1915. 1915. | oye O05. | 1915. 

May +2... @races i; Jame? 7: ..- 9.09 |! July 15- 0.30 || Aug. 16.-. Trace 
Bribe 0. 60 om Trace. || ee 80 | oie 0.61 
4 Trace Ore Trace. || 20 Trace. | 24. | 21 
6 Trace 10.- . 24 || 24 23 aor 
ie 15 ee e124) iis 10 15/98 
Se 45 128 Trace. | Dies 17 || i 
13 50 13= 47 || OR 15 : a 
14....| Trace 14. 03 || 29 20)1] RoBi. ° se 
15 22 15 7 || 30 30 ned 06 
16 £39) ae Trace. | 31 18 || ‘liye 16 
us Tete w/e 04 \ om ne 
0 race. 1822 08 |, 6. 53 Sts ; 
21 3 20. 25 12.52. ae prace. 
Dates 50 A as! 02 |} tas UN 
Doles 10 : ee AC oe 162i teil 760 
26... Trace 1. 46 || 3 65 20... 1.15 
OSs». . 90 12.95 || ane 25 | ati Ae 
DX) yi F . 40 ——— | 5 20 2 nos 
20: 220) July 4. . 63 || 7 180) | au mace 

a esiee 1. 20 | Sane Trace ees z 
4.84 gon. -90 || ib] 20 | 6. 05 
13.89 ess . 20 |! ee 17 || 13. 06 
jae a7Al 138 16 |) 


41 Normal. 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 


BENTON HARBOR, MICH., SECTION—Continued. 


Date Precipita- || Date. Precipita- Date. Precipita- | Date. Precipita- 
tion. tion. tion. tion. 
1915 Inches. 1916 Inches. 1916 Inches. 1916. Inches‘ 
Oct. 4 0.30 || May 29.... 1.06 || July 16 0.12 || Sept. 13... 0. 30 
ie Trace 3 . 30 PSE ~ 39 | DDE . 40 
ae . 70 {| 26. . 04 
Ques: race. } 7. O1 | -ol || 27. . 68 
See Se) 13.89 12.52 || Seer 15 
Ie . 30 | 29. 38 
Ney 22) Jame, 22. - 423) || AGIs. Boe 4| . 80 || ss 
Oe 22001 Bie. = 083 on | 53. || 25 De 
— Ge: .10 Beeek] Trace. || 13.06 
1.97 | pi 1. 05 1) . 69 |! 
12.76 | Sue . 49 ile YOON OC tee Oo eee 5 es) 
= Gears . 04 DA] Trace. || ee .10 
1916. rae ee - 61) PADS . 20 || 5 Trace. 
May 6.. 10 | 164 . 06 Ben | . 20 || 20m: 1.25 
Si 18) Teens 05 | Die 45 
Noe 50 | 20. . 02 2°92) |} US} 3 Ws 
Wey Sse 40 | PA orl 12.28 26. Trace. 
Tas -O7 | 23. 12 || 29 nae Trace. 
Wey. Ea 70 | 24. 22 NW Sepu. 42. . 20 || a 
1S) ec 20s pay? Olt 1.20) |; 2.07 
Die 30 | a0 05 fle . 20 12.7 
Dain 70 | Wee . 02 
ZOE 70 | 4.01 
285-22 80 | 12.95 | 
| 5 
GRAND JUNCTION, COLO., SECTION. 
1915 1915 1916. 1916 
Maye. Setene 2G) lh SOU 56 aa Trace. || July 16...-- races | (OCr see ss. 0.08 
2.92 || See 0. 95 Wicseee Trace. Seacban a0 
— Acct . 04 PANE Trace. || Ae o7 
une Masses 20 || CEE Trace. 7 Pee Trace. Baie a . 06 
Suns . 03 |] Seow . 02 Deas Trace. Gree .05 
teh . 08 USES see Trace. 25st sue Teste ee oll 
Dees . 40 Dan aAy 103 PA a et . O07 Oe Trace. 
Geese .19 || Dyas S81 Dip aers Salil OES eae sail 
Ohahiers Trace. DR a Oil NGS eine . 03 
See . 02 1951 PAS a . 02 1. Benne Sol 
HED On Trace 1,95 ROoosd Trace. Pe ceskate . 06 
— NS ee 08 
OP Mi) Obs We eode Trace. 76 || —————_—— 
1.40 || iL Sade ae .O1 1.50 Diy 
———_——— || oe TO} 
Jiliygmo se . 02 -O1 |), Aug. 3.. . 73 —— 
Aine, Trace. 1.91 Ait Fs Trace. 
PA at Siat ie . O01 aye .10 1917 
PH feats a Trace. 1916. Gua SUSU Michyalenerse Trace. 
28... nace. al Mian 2< 02 Trace. Soe Trace. ie 02 
DANE Be 5 183 Bie Trace. ORR Trace. (Mi OL 
— ISHS Trace. | IPA EA - 60 | Hi4 -18 
16 fie . 26 IB ey ae DRS) UE OL 
1,50 20 eee 78 | NGM oe Trace. Se Trace. 
— —— Pee OL | Geen . 26 Oe Trace. 
Je Dee eae Trace 2's ae Trace. ZORA Trace. Acar ne gl 
Gees Trace. DO ieee . 08 Wes .04 
Toye eee YO) 1.05 | ase ce . Ol 2A Veese ake 07 
I) Ley Trace. 1 92 | DAS ik slid 
Wile eon Trace. ——— 2.16 22h . 24 
Gy ie SOS viume ls seme Traze rc 11.04 DS a OL 
IGS Bee Trace. Therese Trace Dill, ie . 04 
OPE NaS. OL = SG}Olio Mace ce Trace. 20 . 03 
Zo .09 Trace. | iWasee B74 PLEA Se .O1 
DANeiaa .0) 1.40 Reunite . 01 Q8en .O1 
2 aA OL — Quis na 929 TS We . 08 
Asccse SOLS Morallive nose: Trace. Wipes Trace. 30.. 315 
ZO : | Trace. || (aaa Trace. | DD rar ow .O1 Bile 5By 
— et Pesta . 20 | PB ose cle Trace. —-—— 
51 Rae Trace. | 1.45 
11,04 ens -O1 | 50 1,92 
=== ee Sk 01 | 1.95 = 


1 Normal. 
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TABLE 16.—Precipitation reports for sections where samples analyzed were harvested— 
Continued. 


GRAND JUNCTION, COLO., SECTION—Continued. 


Date. Precipita- Date. Precipita- | Date. Precipita- Date. | Precipita- 
tion. tion. | tion. | tion. 
| b a STEN Se Bal ed 
1917. | Inches. 1917. Inches. | 1917. Inches. || 1917. | Inches. 
Sumesien ey | race: vl July 282225: Trace. || Aug. 262 45. OFOI | MSepuat2ae 0.15 
eae ‘| 0.01 Dna bte 0.07 |) 27a Trace. Pye .10 
IQS 546e Trace. 30 Nees seal PRS ss ie 03 BBY . 02 
PO ee Trace. SSP | SA Trace. 20nL ee - 02 
(a . 28 a 30S ee Trace 
| -O1 1.50. || 38 || aa 
| 1,40 ——— 11.04 | | 1. 00 
AN CE ee Trace. || | 1,95 
AWN, Dae dace Trace. ie ee Mracenii septs 2a. Trace. | SEES 
Gree 555 Trace. MO eae . 09 Lee | SOL MOCb ae ples Trace. 
OSs Trace. |} Qe eer 02 || eee Trace. |, a/c Trace. 
20s Trace. Ieee 22 || Gigs 04 |! 24 oe Trace. 
PEL A eae | Trace. I eae Trace. || Sy a 01 |—_—— 
DF ee Trace. Leen Trace. || ON LOns| Trace. 
PAT. Swe Trace. See .O1 | TORS . 64 eH 


GREENWOOD, VA., SECTION. 


s 
1917. 1917. sea OAN i 1917. 
INTs yDoiaae Qrooulioume. Ike ae Oya Seely eels ONG Sept v2s44: 0.05 
: Seas oe 30 Osa BOT ee Be 14 (aes Be 220 
13 44 Dee -03 | Theda Ol i . 58 
18 Trace Ou 1.40 | PAs 05 8 36 
Pal ipa 08 1G). Boh 22e 07 Or aay 04 
24 05 UN bapa .03 24. 35 15 19 
25 12 Wee Ol PAE i 48 16 05 
27 06 ATE 38 || 26. 10 21 ol 
28 43 Nae KOE 27 77 
PADS E 51 3.78 
3.81 23 . 64 | 14.89 228 
Spo, DOD see 18 | 14.18 
———SS——T—_> DOs . 02 | Aug. Poe - 46 
Midiyi oleas = 03 Dilerrn' .38 Tare -O1 
Saas she 28)455| 1637) Rina 1.08 
(ee 38 od POA 
8 .13 5. 49 || Ae -O1 
lig hee Trace 15.48 Ness Trace. 
PHD Sek . 02 ———— 1G See Alles 
Ase nae Trace liqdulyga2eeee . 36 || OBS hae 2.80 
Dai ke as . 65 Shee .07 Aa 73 
28 cea. 68 Uae . 28 || 30. 60 
Siees 81 Sle 08 
2.67 ORs 75 
14.62 OE ee 13 8.11 
4s .02 15.00 
Hy ee Trace. 
YAKIMA, WASH., SECTION. 
1919. 1919. 1919. | 1919 
May -4...-. OX040i|sdulys 5-253 Trace. || Sept. 4-... Traces |||" Octsy des s-- 0.12 
Sykes .18 Gees Trace iol 0.05 Ny fetes Trace. 
1a ees Trace. ORE . 03 Gus -O1 Dien Trace. 
5 ee -03 if Seen Trace. Si Vs .09 DSI Trace. 
Gee Trace. Paes et Trace. LOWS: Trace. ye ie oh Trace. 
2a 53D a eee Trace. Tic aie Sst .44 26s Trace. 
ee —$—$<——___—_____ ADA lls OL Laie sees Trace. 
.58 .03 D7Her Wire .02 oe 
1,83 1 OB} 2eyasa\ -O1 .12 
SSS SSS |e SSS, oOo .06 1.51 
umes Oe ce DTACe a |PPAUI CN Sas e Trace. (a 
NOL Le Trace. 30 esse Trace. .69 
1 eee Trace. BWMosee .08 1,48 
UR) a Re . 04 oe 
a -08 
. 04 Lea 
1.52 


1 Normal. 
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SUMMARY. 


The amounts of arsenic, lead, and copper remaining on mature 
fruits and vegetables which have been sprayed according to various 
schedules were determined in the Bureau of Chemistry. Table 15 
gives the maximum and minimum results. 

Because of overspraying or late spraying, comparatively large 
quantities of spray residues were found in some cases. This em- 
phasizes the importance of spraying according to the schedules rec- 
ommended by the Bureaus of Entomology and .Plant Industry. 

The extent of the reduction of spray residues on the mature fruit 
and vegetables by washing and wiping them was determined by a 
series of analyses before and after such treatment. 

When peeled, sprayed fruits and vegetables contain essentially the 
same amounts of arsenic, lead, and copper as the unsprayed products, 
indicating that practically all of the spray residues can be removed ( 
by peeling. ’ ine | 

From the results reported in this bulletin it is evident that when 
fruits and vegetables are sprayed in accordance with the schedules 
recommended by the Bureaus of Entomology and Plant Industry, but 
little of the material used remains on the fruit or vegetable at har- 
vest time. 
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